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Description 

[0001] The present invention relates a device for per- 
forming fine needle aspiration biopsies and large core 
biopsies. In particular, the present invention relates to 5 
fine needle aspiration and large core biopsy devices 
having enhanced cell and/or tissue collection features. 
[0002] To diagnose suspicious palpable or non-palpa- 
ble masses in soft tissues, such as breast tissue, often 
requires that a sample thereof be obtained. Currently 10 
available cell and tissue extraction techniques include 
fine needle aspiration and large core techniques. 
[0003] Fine needle aspiration (hereafter FNA) is a 
process wherein a 20 to 25 gauge needle attached to a 
syringe is inserted through the skin to the target lesion, is 
While pulling back on the syringe plunger to create a 
vacuum, the needle is moved back and forth at least 5 
to 10 times in a translational and rotational movement, 
targeting multiple sites within the lesion. The movement 
of the needle within the target lesion, as well as the ap- 20 
plied suction, hopefully causes cells within the lesion to 
be dislodged and forced into the internal lumen of the 
needle. The needle may then be retracted from the tis- 
sue. The collected cells may then mounted on slides and 
examined by a cytopathologist for possible malignancy. 25 
[0004] Core biopsy techniques, on the other hand, uti- 
lize a larger gauge needle, typically 14 to 18-gauge. 
Whereas FNA techniques generally collect only individ- 
ual cells, core biopsy devices and techniques collect a 
much larger sample and generally preserve the tissue 30 
architecture. In core biopsy, the most popular means for 
retrieving a core sample utilizes a spring-loaded, hand 
held automated gun is used to retrieve the sample. The 
gun includes an inner needle having a tissue-receiving 
slot and an outer cutting needle surrounding the inner 35 
needle, both spring loaded. When the gun trigger is de- 
pressed, the inner needle is shot through the soft tissue 
to a predetermined distance, generally referred to as the 
"throw" of the gun. The inner needle includes a slot on 
the side thereof that is designed to receive the tissue to *o 
be severed. Immediately after the tissue enters the tis- 
sue-receiving slot, the outer needle is released, sever- 
ing the tissue and leaving a tissue core inside the slot 
of the inner needle. The assembly is then retracted and 
the core specimen sent for histopathological analysis. 
[0005] Both FNA and core biopsy devices, however, 
suffer from a number of disadvantages. Turning first to 
fine needle aspiration, the success rate of FNA proce- 
dures appears to be heavily dependent upon the skill 
and degree of experience of the operator. Indeed, at so 
least 30% of FNA procedures performed on breast tis- 
sue yield inadequate or non-diagnostic cell samples. 
Non-diagnostic samples are those in which, for exam- 
ple, no cells are present in the material extracted from 
the breast, those in which only fat cells are retrieved or 55 
those in which an insufficient number of breast epithelial 
cells are present for the cytopathologist to adequately 
characterize the retrieved sample. Failure to retrieve a 



diagnostic quality sample does not alleviate the need for 
a positive diagnosis, however; and in those instances in 
which FNA fails to return a proper sample, the procedure 
must be repeated. Alternatively, a more invasive proce- 
dure must be performed to retrieve the desired sample. 
Moreover, the translational movement of the FNA nee- 
dle, repeated at least 5 to 10 times, may be painful to 
the patient and traumatic to the tissue mass within which 
the biopsy is performed. FNA, for at least these reasons, 
can prove to be a frustrating procedure to an inexperi- 
enced physician, who may, therefore, opt to carry out 
the relatively more invasive core biopsy procedure. 
[0006] Large core biopsy techniques and devices 
have enjoyed a comparatively greater acceptance than 
have FNA devices and techniques. Core biopsy needles 
are typically about 14 gauge, are typically shot into the 
target lesion under great acceleration, and retrieve a 
comparatively larger amount of tissue than do FNA nee- 
dles. Because of the large gauge of the needles and the 
; high acceleration under which they are introduced into 
the "mass to be biopsied, the procedure is more invasive, 
painful and psychologically traumatic. Moreover, it is of- 
ten necessary to repeat the procedure four to six times 
to obtain an adequate specimen, whether the biopsy is 
carried out under stereotactic, ultrasound or manual 
guidance. Additionally, there are instances in which the 
needle may not penetrate and may even bounce off par- 
ticularly dense tissue. The procedure- therefore, is often 
a painful and frightful experience for the patient. Indeed, 
the loud report of the automatic biopsy gun (often com- 
pared to that of a large staple gun) as the trigger is de- 
pressed and the needle is fired invariably makes the pa- 
tient (and sometimes the physician) flinch or startle, 
which may cause the needle to miss its target. 
[0007] Other problems occasionally encountered with 
core biopsy techniques include failure of the outer cut- 
ting needle to completely advance over the inner nee- 
dle, due to highly dense tissue. Removal of the device 
may then be difficult, as compressed tissue may have 
entered into the slot in the inner needle without being 
completely severed from the mass. Removal of the de- 
vice in such cases may lead to significant hematomas, 
swelling and damage to collateral tissue. Moreover, core 
biopsy techniques may be contraindicated in cases 
wherein augmentation prostheses are present in the 
breast. 

[0008] Safety is also a concern with conventional FNA 
and core biopsy techniques, as the thrusting motion in- 
herent in FNA procedures and the high needle acceler- 
ations of core biopsy procedures can lead to accidental 
puncture wounds to the patient or the surgeon. Such ac- 
cidental puncture wounds increase the possibility of ac- 
cidental contact with harmful viruses, such as the HIV 
or hepatitis B virus. Moreover, such thrusting motion 
and/or high acceleration may lead to a bending of con- 
ventional cannulas and/or stylets, particularly when 
dense tissue is present. Such bending may injure the 
patient and may be a contributing factor in the relatively 
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high failure rate of FN A and related biopsy procedures. 
[0009] What are needed, therefore, are improved cell 
and tissue collection methods and devices that would 
allow a safe and consistent collection of diagnostic qual- 
ity specimens. Indeed, although FNA biopsy techniques 
have somewhat fallen into disfavor, primarily due to their 
poor success rate, FNA remains the least invasive tech- 
nique for rapidly screening soft tissue, such as breast 
tissue, for malignancies. There has been a long felt 
need, therefore, to more consistently obtain diagnostic 
quality biopsy specimens, using minimally invasive and 
thus minimally traumatic means and techniques. What 
are also needed are cell and tissue collection methods 
and devices that are not as dependent upon the skill of 
the operator as are FNA biopsy techniques. Moreover, 
practitioners and patients alike have long felt the need 
for cell and tissue collection methods and devices that 
are less traumatic to surrounding soft tissue and that re- 
sult in fewer complications, such as bruising and swell- 
ing. There has also been a long felt need for diagnosti- 
cally effective alternatives to automatic core biopsy 
guns, alternatives that preferably do not depend upon 
the violent release of spring loaded needles. 
[0010] US 4099518 teaches a biopsy device for re- 
trieving a specimen from soft tissue which discloses all 
of the pre-characterising features of the invention. 
[001 1] According to the invention, there is provided a 
device for retrieving a specimen from soft tissue com- 
prising a cannula having an axial lumen and a sharp- 
ened distal tip, drive means for rotating the cannula and 
spirally arranged tissue urging means for urging a spec- 
imen from soft tissue into and along the axial lumen up- 
on rotation of the cannula, extending axially along at 
least a portion of a length of a circumference of the axial 
lumen, characterised in that the tissue urging means are 
discontinuous. 

[0012] The axial lumen may comprise a distal and 
proximal section, the proximal section having a greater 
diameter than the distal section, and in which the tissue 
urging means extend along at least a portion of a length 
of the distal section of the axial lumen. 
[0013] The drive means may comprise a motorized 
drive means to selectively rotate the cannula and may 
comprise means for axially oscillating the cannula dur- 
ing rotation thereof. 

[0014] A stylet may also be included, the stylet being 
adapted to fit within the axial lumen of the cannula. 
[0015] The tissue urging means may include a plural- 
ity of through cut slots. 

[0016] The discontinuous tissue urging means may 
include either discontinuous raised features rising from 
an interior surface of the axial lumen or discontinuous 
spiral threading within the axial lumen. 
[0017] The tissue urging means may include spirally 
wound deformations in both the outer surface of the can- 
nula and in the axial lumen thereof. 
[0018] The device may include a part-off means at- 
tached to or integral with the distal tip. The part-off 



means may include a portion of a sharpened semi-hem- 
ispherical member fitted to the distal tip. 
[0019] The device may include an adapter connected 
to a proximal end of the cannula; and vacuum means 

5 for creating a vacuum within the axial lumen, the vacu- 
um means being attached to the adapter. 
[0020] The distal tip may be sharpened on an outer 
diameter of the cannula or may be sharpened on an in- 
ner diameter of the cannula. 

10 [0021] Investigations into the underlying causes of 
failures of FNA biopsy techniques have revealed the fol- 
lowing: it is believed that the primary causes of failures 
likely are inadequate cellular material collection and 
misdirected sampling. Failure of FNA techniques due to 

15 misdirected sampling may be improved, it is believed, 
with greater experience on the part of the operator, cou- 
pled with ultrasonic guidance of the tip of the device to 
the lesion site. However, even when performed on sur- 
gical specimens, the failure rate of FNA biopsy tech- 

20 niques has been reported to be as high as 7%. This ap- 
pears to indicate that the primary cause of failure of 
small bore techniques, such as FNA, is inadequate cel- 
lular mass retrieval. 

[0022] It is believed that inadequate cellular mass re- 

25 trieval, in turn, may be primarily caused by the following 
factors. The first of such factors is believed to be the 
failure of tissue to enter into the; FNA needle. Typically, 
FNA biopsy procedures utilize conventional hypodermic 
needles. However, the beveled tips of conventional hy- 

30 podermic needles are designed to cut through, rather 
than to core the tissue into which they are introduced. 
Function follows design in this case, in that conventional 
hypodermic needles are designed to aspirate bodily flu- 
ids, and not to collect solids. Conventional wisdom, how- 

35 ever, teaches that the type and structure of the needle 
used in FNA procedures is of little importance. The sec- 
ond of such factors is believed to be the failure of the 
tissue entering such conventional FNA needles to re- 
main therein as the needle is retracted. Indeed, as the 

40 needle is retracted, the specimen collected in the interior 
lumen of the hypodermic needle often slides back out 
again. This undesired loss of tissue specimen upon re- 
traction of the needle is believed to occur for two rea- 
sons. The first is that the sample has often not been part- 

45 ed off from the surrounding tissue, and thus remains at- 
tached thereto. As the needle is retracted, the still-at- 
tached tissue is pulled in the opposite direction, causing 
it to slide out of the needle lumen. The second reason 
for loss of collected tissue is believed to be related to 

50 the extremely small vacuum force present within the in- 
ternal lumen of the hypodermic needle used for the FNA 
procedure. Indeed, such vacuum typically produces a 
force on the order of about 0.001 pounds for a 25-gauge 
needle. Such weak force is often insufficient, by itself, 
55 to effectively keep the collected tissue within the needle 
lumen upon retraction thereof from the soft tissue mass. 
[0023] The present invention is at least partly predi- 
cated upon these findings, and addresses the disadvan- 
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tages of both conventional FNA biopsy and large core 
biopsy devices. In use of the device according to the 
invention, the outermost cannula having a centered ax- 
ial lumen and a sharpened conical distal tip is rotated, 
at least during the cell and/or tissue collection phases 
of the specimen collection procedures. The rotation of 
the cannula has several advantages. One such advan- 
tage is that the rotation of the cannula reduces the fric- 
tion of its advancement through the tissue mass to be 
biopsied. Indeed, the rotation of the cannula reduces the 
effective axial friction of the tissue on the cannula over 
its entire length. This reduced axial friction, in turn, has 
several advantages. For large core biopsies, in which it 
is desired to collect comparatively large tissue samples, 
rotation of the cannula is believed to reduce the need 
for a high axial acceleration of the cannula through the 
tissue mass to be biopsied, such as breast tissue. In- 
deed, as the cannula and the sharpened edge of its con- 
ical distal tip rotate, the cannula advances readily 
through the tissue to be biopsied with low friction, effec- 
tively advancing though even dense tissue and/or le- 
sions. High axial accelerations, in conventional core bi- 
opsy devices, were necessitated by the high friction of 
the often-dense tissue upon the collection and cutting 
needles. By reducing this high friction, the need for such 
high axial accelerations is reduced. The collection of 
even large core specimens, therefore, no longer neces- 
sitates automatic core biopsy guns, which depend upon 
stored potential energy of internal springs to shoot nee- 
dles into the tissue mass. The invention, therefore, en- 
ables several of the major disadvantages of convention- 
al core biopsy techniques to be addressed. For exam- 
ple, the reduced friction of the rotating cannula allows 
. cell and/or tissue samples to be retrieved from soft tis- 
sue, such as breast tissue, by advancing the cannula 
slowly and deliberately, in contrast to the somewhat vi- 
olent release of conventional automatic biopsy guns. 
Such advancement may be carried out under manual or 
stereotactic control, with our without ultrasonic guid- 
ance. This comparatively slow advancement of the ro- 
tating biopsy cannula greatly reduces the patient's star- 
tle or flinch response often associated with the loud trig- 
ger report of conventional spring-released biopsy guns. 
In turn, this leads to greater precision in targeting small 
lesions, as the patient is less likely to jump, move or star- 
tle in response to or in anticipation of the release of the 
springs of a conventional biopsy gun. Greater precision 
in the targeting of lesions, in turn, leads to a greater suc- 
cess rate in the collection of diagnostic quality speci- 
mens. Rotation of the cannula also increases the effi- 
ciency with which the sharpened conical distal tip slices 
through the tissue. The sharpened conical distal tip, un- 
like the beveled distal tip of conventional hypodermic 
needles, is believed to be highly effective in cutting 
through tissue and encouraging tissue to enter the cent- 
er axial lumen. Indeed, as the distal-most surface of the 
cannula is both perpendicular to the axis of the cannula 
and highly sharpened, tissue is believed to be much 



more likely to enter into the axial lumen than it is with 
conventional hypodermic needles having beveled tips. 
Indeed, the rotating and sharpened edge of the conical 
tip is believed to operate in a manner similar to a hollow 

5 drill bit, cutting through the tissue with greater ease than 
conventional hypodermic needles that are rammed, at 
a great acceleration, into the tissue mass to be biopsied. 
A further advantage of a rotating outer cannula relates 
to the diameter of the cannula itself. The rotation of the 

10 outer cannula acts to effectively stiffen the cannula 
structure, allowing the use of cannulas of smaller diam- 
eter, for both FNA and core biopsy procedures. Smaller 
gauge cannulas cause fewer complications and are less 
traumatic and painful than larger gauge needles. 

15 [0024] The cell and/or tissue collection devices, in ac- 
cordance with the invention, include a cannula compris- 
ing a center axial lumen, tissue urging means and a 
sharpened, preferably conical, distal tip. In direct con- 
trast to the widely held belief that the type of FNA needle 

20 utilized is of little importance, the invention proposes a 
number of features that enhance the tissue collection 
success rate, indeed, as shown in the drawings, the tis- 
sue urging means, together with the rotation of the outer 
cannula, urges the tissue into the axial lumen, and en- 

25 courages the tissue to remain therein; The urging 
means may be integral to the cannula or may be at- 
tached thereto. : '-. v t ■ 
[0025] Embodiments of the invention will now be de- 
scribed, by way of example, with reference to the ac- 

30 companying drawings, in which: 

Fig. 1 A shows a cross-section of an embodiment of 
a device for collecting cell and/or tissue specimen, 
which may be adapted according to the invention; 

35 

Fig. 1B shows a perspective view of the device 
shown in Fig. 1A; 

Fig. 2A shows a cross-section of another embodi- 
40 ment of a device for collecting cell and/or tissue 
specimen, which may be adapted according to the 
invention; 

Fig. 2B shows a perspective view of the device 
45 shown in Fig. 2A; 

Fig. 3A shows a cross-section of a still further em- 
bodiment of a device for collecting cell and/or tissue 
specimen, which may be adapted according to the 
so invention; 

Fig. 3B shows a perspective view of the device 
shown in Fig. 3A; 

55 Fig. 4A shows a cross-section of yet another em- 
bodiment of a device for collecting cell and/or tissue 
specimen, according to the invention; 



7 

Fig. 4B shows a perspective view of the device 
shown in Fig. 4A; 

Fig. 5A shows a cross-section of a still further em- 
bodiment of device for collecting cell and/or tissue 
specimen, according to the invention; 

Fig. SB shows a cross-section of another embodi- 
ment of a device for collecting cell and/or tissue 
specimen, according to the invention; 

Fig. 5C shows a perspective view of the device 
shown in Fig. 5B; 

Fig. 6 is a perspective view of a device for collecting 
cell and/or tissue specimen, illustrating an embod- 
iment of the distal part-off means according to a pre- 
ferred embodiment of the invention; 

Fig. 7 is a cross-sectional view of an embodiment, 
of the device according to the invention; 

Fig. 8 is a schematic view of the proximal end of an 
embodiment of the invention, illustrating an embod- 
iment of the offset motor drive unit; and 

Fig. 9 is a schematic view of the proximal end of an 
embodiment of the invention, illustrating an embod- 
iment of the oscillatory drive means. 

[0026] Figs. 1A through 5C depict a number of em- 
bodiments of cannulas, each with different tissue urging 
means. The cannulas illustrated in Figs. 1 A through 5C, 
depending upon the diameter, Or gauge thereof, may be 
utilized to collect cells for cytological examination, or 
may be used to collect larger tissue samples for histo- 
logical examination. For example, small gauge cannu- 
las within the range of about 20 to about 25 gauge may 
be used for an FNA-like procedure to collect cells, 
whereas cannulas of about 14 to about 18 gauge may 
be utilized to collect tissue samples, the larger diameter 
allowing the architecture of the collected specimen to 
be preserved. It is to be understood, however, that such 
arbitrary divisions between FNA and core biopsy tech- 
niques, within the context of the invention, tend to be- 
come blurred where these two ranges coincide. Indeed, 
as the methods and devices disclosed herein may be 
used to collect both cell and tissue specimens, the dif- 
ferences between FNA and core biopsy become less 
distinct, as compared to conventional FNA and core bi- 
opsy methods and devices. 

[0027] Turning first to Figs. 1 A and 1 B, Fig. 1 A shows 
a cross-sectional view of the distal end region of a can- 
nula of a device not necessarily according to the present 
invention. The distal end of the cannula 100 includes, 
as shown in both Figs. 1A and 1B, a sharpened conical 
tip 107. The sharpened conical tip 107 is highly effective 
in slicing through even dense tissue as it rotates and 
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encouraging tissue to enter the cannula's axial lumen 
110. Tissue urging means 102 further encourage the tis- 
sue or cellular material entering the lumen 110 to ad- 
vance therein. Indeed, the tissue urging means 102 help 

5 to draw the tissue specimen cut by the sharpened con- 
ical tip 107 into the lumen 110 as the cannula 100 is 
rotated. In the embodiment of Figs. 1A and 1B, this tis- 
sue urging means is shown as spiral threading within 
the cannula wall 105. 

10 [0028] As the cannula 100 is rotated, tissue sliced by 
the sharpened conical tip 107 readily enters the lumen 
1 1 0 and slides against the internal groove or thread 1 02. 
The thread 102 causes the tissue entering the lumen 
110 to become twisted onto itself. As the rotation of the 

15 cannula 100 continues, the thread 1 02 is believed to en- 
courage the cut tissue to advance in the proximal direc- 
tion as it is twisted into a generally helical shape within 
the lumen 110. Indeed, the twisting of thetissue entering 
the lumen 11 0 is believed to cause the tissue to become 

20 somewhat compressed and reduced in its outside diam- 
eter. This reduction in diameter is believed to aid the 
tissue in progressing through the cannula's internal lu- 
men 110. Not only do the urging means 102 assist in the 
collection of cellular material within the lumen 110, but 

25 the urging means 1 02 also help in retaining the collected 
specimen within the lumen 110 as the cannula 100 is 
retracted. In conventional FNA devices, the collected 
specimen often slides out of the hypodermic needle's 
lumen, primarily due to the weak vacuum pressure 

30 present therein and the fact that the distal portion of the 
specimen has not been adequately parted off from the 
main tissue mass. 

[0029] However, the collected specimen is more likely 
to remain within the cannula's internal lumen 110. As the 

35 rotation of the cannula 100 is stopped, the twisted and 
compressed tissue within the lumen 1 1 0 tends to untwist 
and expand somewhat, thereby exerting a radially di- 
rected force on the interior wall of the lumen 110. This 
force, coupled with the threading 102 of the lumen 110 

40 (as opposed to the smooth surface of conventional hy- 
podermic needle lumens) and the presence of a vacuum 
within the lumen 110 makes it more likely that the spec- 
imen collected within the cannula 100 will remain there- 
in, even as the specimen is retrieved or the cannula 100 

45 is entirely or partly retracted from the soft tissue mass. 
Therefore, the expanded tissue is held more firmly in the 
lumen 110 than it would be in conventional FNA devices, 
which facilitates its parting off from the main tissue 
mass. Alternatively, rather than merely stopping the ro- 

so tation of the cannula 100, the radial expansion of the 
collected specimen within the lumen 110 may also be 
caused by reversing the direction of rotation of the can- 
nula 100. 

[0030] The parting off of the collected specimen from 
55 the main mass is further facilitated by continuing the ro- 
tation of the cannula 100 while stopping its axial ad- 
vancement through the tissue mass or the lesion site. 
In effect, when the advancement of the cannula 100 is 
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stopped but the rotation thereof continues, the rotating 
sharpened edge of the conical tip 107 macerates the 
tissue directly distal to the tip 107 and facilitates its sep- 
aration from the specimen collected inside the lumen 
110. The pitch of the urging means thread 102 may be 
selected within a range of about 10 to about 300 threads 
per inch, depending on a number of factors including the 
intended speed of axial advancement, the type and den- 
sity of tissue to be biopsied , as well as the rate of rotation 
of the cannula 100. Preferably, the pitch of the thread 
102 should be about 150 to about 250 threads per inch. 
[0031] The urging means 102, in the embodiment 
shown in Fig. 1A and 1B, are shown to be threads dis- 
posed in a spiral path within the internal lumen 110 of 
the cannula 100. In contrast, the tissue urging means 
shown in Figs. 2A and 2B comprise a spirally wound 
raised feature 202. The raised feature 202, therefore, 
projects from the internal wall 205 of the axial lumen 210 
of the cannula 200. Preferably, the urginig means, such 
as the spirally wound raised feature 202, extends from 
near the sharpened distal tip 207 to the proximal end 
region of the cannula 200, or a fractional portion of the 
axial length of the cannula 200. The pitch of the raised 
feature 202 may be selected within the same range as 
the thread 102 of Figs. 1A and 1B. The raised feature 
202 of the cannula 200 is believe to operate in a similar 
manner as the urging means 102, by twisting the spec- 
imen entering the lumen 210 onto itself and assisting its 
progress through the lumen 210 toward the proximal 
end thereof. 

[0032] The urging means of the cannula may assume 
any of a great variety of topographies. Indeed, a still fur- 
ther embodiment of a device in accordance with the in- 
vention is shown in Figs. 3A and 3B, in which both the 
internal and external surfaces of the cannula wall 305 
include spirally wound features. As shown in Figs. 3A 
and 3B, the lumen 310 of the cannula 300 includes urg- 
ing means 302. The urging means 302, in the illustrated 
embodiment, are raised features similar to the urging 
means 202 in Figs. 2A and 2B. In Fig. 3A and 3B, how- 
ever, the external surface of the cannula 300 includes a 
spirally wound thread 303, while the lumen 310 includes 
a corresponding spirally wound raised feature 302. The 
thread 303 and the urging means 302 may be simulta- 
neously formed by applying a localized and radially-di- 
rected force to the outer surface of the cannula 300 in 
a spiral pattern over at least a portion of the axial length 
of the cannula 300. Such a force should be sufficient to 
deform the exterior surface of the cannula wall 305 and 
to correspondingly create the raised feature 302 within 
the lumen 310. In this manner, a spirally wound re- 
cessed thread pattern 303 may be formed on the outer 
surface of the cannula wall 305, while simultaneously 
forming a corresponding raised spiral feature 302 within 
the axial lumen 310 of the cannula 300. 
[0033] It is believed that the presence of a spirally 
wound thread 303 on the exterior surface of the cannula 
300 aids the advancement of the cannula 300 through 



particularly dense or fibrous tissue. Indeed, the thread 
303, in rotation, may help the cannula 300 to penetrate 
dense tissue, by reducing the friction of such tissue on 
the outer surface of the cannula. In turn, a successful 
5 advancement of the cannula 300 into dense lesions 
markedly enhances the ability of the device to retrieve 
diagnostically useful tissue specimens. 
[0034] Alternatively, a radially directed force may be 
applied from within the lumen 310, to create a spirally 
10 wound thread feature within the lumen 310 and a corre- 
sponding raised feature on the exterior surface of the 
cannula 300. The urging means, in this case, being sim- 
ilar to those discussed relative to Figs. 1A and 1B. 
[0035] The urging means, according to the present in- 
15 vention, are discontinuous, forming a series of discrete 
topographical features within or on the lumen of the can- 
nula and/or within or on the outer surface of the cannula. 
Such discontinuous urging means are aligned in a spiral 
configuration along the length of the cannula or a frac- 
20 tion of the length thereof. Thus, although shown as con- 
tinuous, the urging means of the cannulas shown in 
Figs. 1A through 3B are implemented according to the 
invention as a series of discrete features. 
[0036] A still further embodiment of the invention is 
25 shown in Figs. 4A and 4B. Figs. 4A and 4B show a still 
further implementation of the urging means. Figs. 4A 
and 4B show a cannula 400 comprising urging means 
including a series of spirally wound through cuts, collec- 
tively referenced by numeral 402. The urging means 
30 402, as shown in Figs: 4A and 4B, may be slot-shaped 
■ patterns that cut through the width of the cannula wall 
405. These slot-shaped patterns are preferably a suc- 
cession of patterns arranged in a spiral configuration 
around the circumference and down the axial length of 
35 the cannula 400. It is to be noted that the urging means 
402 may alternatively be formed by through cuts having 
a shape other than that depicted in Figs. 4A and 4B with- 
out, however, departing from the scope of the invention. 
Care should be exercised, however, in forming the 
40 through cuts 402, to not unduly weaken the column 
strength of the cannula 400. Therefore, at least the 
number, width and pitch of the through cuts 402 should 
be carefully determined, depending upon the intended 
use, the thickness of the cannula wall 405 and the nature 
45 of the tissue to be biopsied, among other considera- 
tions. These factors will vary from application to appli- 
cation. In use, the urging means 402 help to draw the 
tissue entering the lumen 410 of the cannula 400 in the 
proximal direction, in a manner similar to the urging 
so means illustrated in Figs. 1 A through 3B. 

[0037] Further embodiments of devices shown in the 
cross-sectional representations of Figs. 5A and 5B and 
the perspective representation of 5C. As shown in Fig. 
5A, the cannula includes a sharpened conical distal tip 
55 507A and an axial lumen. The sharpened conical distal 
tip 507A is sharpened on its inner diameter. The axial 
lumen includes a proximal lumen 512 and a distal lumen 
510, the proximal lumen 512 being axially aligned with 
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the distal lumen 510. As shown in Fig. 5A, the diameter 
of the proximal lumen 512 is larger than the diameter of 
the distal lumen 510. Between the two cannula walls 
505, 507 is a transitional wall section 513, which 
smoothly transitions between the cannula walls 505 and 
507. The transitional wall section 51 3 may form an angle 
0 with respect to the distal and proximal cannula walls 
505 and 507. According to one embodiment, the angle 
0 may be selected within the range of about 1 to about 
20 degrees. For example, the stepped cannula may 
swage from a 17 Ga. cannula to a smaller 18 Ga. can- 
nula, with the transitional wall section 513 forming an 
angle 0 of about 5 degrees with respect to the distal and 
proximal cannula walls 505, 507, respectively. The can- 
nula walls 505, 513 and 507 are preferably integral and 
homogeneous and may be formed of a material such as 
surgical grade surgical stainless steel, for example. 
[0038] As shown in Fig. 5B, the sharpened conical 
distal tip 507B may alternatively be sharpened on its out- 
er diameter. The remaining structural features of the 
cannula shown in Fig. 5B are similar to those of Fig. 5A, 
and have, therefore, been assigned identical reference 
numbers. The description of these features, therefore, 
is incorporated herewith in its entirety herewith. Advan- 
tageously, the sharpened conical distal tip 507B, being 
sharpened on the outer diameter of the distal cannula 
wall 505, does not substantially compress the tissue 
specimen entering the distal tip 507B of the cannula or 
cause additional resistance to forward (distally directed) 
movement. Indeed, the sharpened conical distal tip 
507A necessarily somewhat compresses the tissue en- 
tering the tip, by reducing its volume. This reduction in 
volume is directly related to the thickness of the distal 
cannula wall 505. The sharpened distal conical tip 507B, 
on the other hand, maintains the same inner diameter 
over its entire length; namely, the inner diameter of the 
distal cannula wall 505. Therefore, the sample is sub- 
stantially uncompressed as it enters the cannula tip 
507B. That the tissue may be substantially uncom- 
pressed as it enters the distal tip 507B of the cannula 
assists the cannula in advancing through breast tissue, 
which may be locally dense and fibrous. Such a sharp- 
ened distal conical tip 507B, therefore, reduces the re- 
sistance to forward movement of the cannula and as- 
sists the physician in advancing the cannula to and 
through the site of interest. Such a rotating cannula is 
believed to be particularly effective in obtaining samples 
from mobile lesions. Mobile lesions are lesions (in 
breast tissue, for example) that are relatively harder 
than the softer surrounding tissue. Such mobile lesions 
may be pushed out of the way by a conventional bioptic 
needle that is advanced by a pushing or thrusting mo- 
tion. However, the forward resistance of the cannula is 
decreased, by virtue at least of its rotation and the ro- 
tating cutting edge of the sharpened conical distal tip of 
the cannula. Such structure and method of use is also 
believed to allow the use of a smaller gauge cannula 
than was previously possible with conventional bioptic 



devices. It is to be understood that the embodiments of 
Figs. 1 A, 1 B, 2A, 2B, 3A, 3B, 4A, 4B and Fig. 6 may also 
incorporate a conical distal tip sharpened on the outer 
diameter of the cannula, as shown at 507B in Fig. 5B t 

5 instead of the distal tip sharpened on the inner diameter 
of the cannula shown therein. The cannula wall 505 of 
Figs. 5A and 5B may advantageously incorporate any 
of the tissue urging means 102, 202, 302/303 and 402 
of Figs. 1 A, 1 B; 2A, 2B; 3A, 3B and 4A, 4B, respectively. 

10 [0039] The proximal lumen 512 defined by the cannu- 
la wall 507 receives the tissue sample collected in the 
distal lumen 510 as the cannula 500 is rotated. The tis- 
sue specimen, therefore, is urged first into the distal sec- 
tion and then into the proximal section upon rotation of 

15 the cannula. The comparatively larger diameter of the 
proximal lumen 512 allows the collected tissue entering 
therein to decompress somewhat, thereby facilitating 
retrieving the collected specimen from the cannula, after 
retraction thereof from the breast or other soft tissue. 

20 [0040] The embodiments shown in Figs. 1A, 1 B, 2A, 
2B, 3A, 3B, 4A, 4B and Fig. 6 may also incorporate a 
transitional wall segment 513 and a cannula wall 507 
defining a proximal lumen 512 of comparatively larger 
inner diameter than the lumen defined by distal portion 

25 of the cannula. Moreover, whereas the cannula wall 505 
defining the distal lumen 510 may include topographic 
features such as tissue urging means, the cannula wall 
507 is preferably smooth, including smooth inner and 
. outer walls. By virtue thereof, the comparatively larger 

30 inner diameter of the proximal lumen 512 and the 
smooth interior surface of cannula wall 507 act in con- 
cert to further facilitate extraction of the collected sam- 
ple from the cannula 500 after the core sample is col- 
lected. 

35 [0041] The cannula 500 is inserted into the soft tissue, 
the cannula 500 being in full contact with the tissue mass 
to be biopsied over at least a portion of its length. The 
cannula 500 is rotated, at least when traversing the le- 
sion site to be biopsied. The rotation of the cannula 500 

40 eases its advancement through the lesion and the rotat- 
ing cutting edge of the distal tip 507A or 507B efficiently 
slices therethrough, enabling the specimen to be col- 
lected within the distal lumen 510. As the specimen 
progresses through the distal lumen 510, it is twisted 

45 and compressed, by virtue of the urging means of the 
cannula wall 505 and/or the geometry of the sharpened 
conical distal tip 507A or 507B. The compressed and 
twisted tissue thereafter enters the proximal lumen 512. 
Because the proximal lumen 512 is of a comparatively 

so larger diameter than the distal lumen 510 and has 
smooth inner walls, the tissue specimen tends to ex- 
pand, decompress and to untwist, to some degree. The 
specimen may then be collected from the proximal end 
of the cannula 500, which collection is facilitated by the 

55 larger diameter of the proximal lumen 512. A vacuum 
may be present within the distal and proximal lumens 
51 0 51 2, and may further help retain and extract the col- 
lected specimen therein. Smaller gauge cannulas may 
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be used to collect cells, whereas larger gauge cannulas 
may be utilized where large core devices are conven- 
tionally utilized. It is believed, therefore, that such a 
method may find utility in the retrieval of not only cellular 
specimens, but also in the retrieval of substantially intact 
tissue samples. Indeed, it is believed that the size of the 
cannulas shown in Figs. 5A, SB and 5C (as well as those 
shown in Figs. 1A through 4B) may be appropriately 
scaled, depending upon the procedure to be carried out. 
[0042] The embodiments of the cannulas shown in 
Figs. 1 A through 5C may include a distal part-off means 
attached to the conical distal tip. An embodiment of such 
a part-off means is shown in Fig. 6. Fig. 6 shows a can- 
nula 600 having a sharpened distal conical tip 607 sim- 
ilar to those shown in Figs. 1 A through 5C. As shown in 
Fig. 6, the part-off means includes a shaped portion of 
a sharpened semi-hemispherical member 612, which is 
attached to the conical distal tip 607. Alternatively, the 
member 612 may be integral to the cannula 600 and 
may be sharpened along its distal-most edge. As the 
cannula 600 rotates, the part-off means 612 slices at 
least a portion of the tissue from the base of the core, 
weakening or severing its attachment to the main tissue 
mass. Preferably, the part-off means should assist in the 
parting off of the specimen from the main tissue mass, 
, but not substantially hinder the tendency of the tissue it 
slices to enter the lumen 610 of the cannula 600. Pref- 
erably, the part-off means 612 and the cannula 600 are 
made from stainless steel, a nickel-titanium alloy or oth- 
er hard material. 

[0043] Fig. 7 shows a device 700 for retrieving a bio- 
logical specimen from soft tissue, according to an em- 
bodiment of the invention. The device 700 includes a. 
cannula 704, shown in cross-section. The cannula 704 
includes urging means (not shown), such as the discon- 
tinuous urging means 102, 202, 302, 402 or 502 shown 
in Figs. 1 A through 4B, or a variant or combination of 
the urging means shown in these figures. Moreover, the 
cannula 704 may include the structures shown in Figs. 
5A, 5B and 5C, although these are not shown in Fig. 7 
for clarity. Additionally, the cannula 704 of the device 
700 may also include part-off means, such as shown in 
Fig. 6 at reference numeral 612, although such part-off 
means are also not shown in Fig. 7 for clarity. Inserted 
within the axial lumen 710 of the cannula 704 is a stylet 
720. The stylet 720 remains within the lumen 710 until 
the cannula 704 has reached the target lesion site, 
whereupon it is at least partially retracted in the proximal 
direction. This retraction of the stylet 720 may induce a 
vacuum within the lumen 710, further assisting in the 
collection of the specimen from the main tissue mass, 
such as the patient's breast. The stylet 720 may be man- 
ually retracted or may be retracted by a stylet drive unit, 
not shown. At a predetermined distance from the distal 
tip 707 of the cannula 704, which will vary according to 
the application envisaged, is a rotating driven gear 730. 
The rotating driven gear 730 imparts the rotational mo- 
tion to the cannula 704 when driven by an appropriate 
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offset motor drive unit, such as shown in Fig. 8. Prefer- 
ably, to minimize run-out - that is, to insure that the can- 
nula 704 remains axially aligned at all times, the driven 
gear 730 is bonded to or molded into the cannula 704. 

5 A rotating union connector 740, best shown in Fig. 8, is 
coupled to the driven gear 730. At the proximal end of 
the device 700 is a Y-shaped adapter 760. The hub 722 
of the stylet 720 protrudes from the proximal end of the 
adapter 760, to allow easy retraction of the stylet 720 

10 from the lumen 710 of the cannula 704. Between the 
rotating union connector 740 and the adapter 760 is a 
stationary mount 750. A seal 780, which may be a ro- 
tating valve of the Touhy-Borst type, insures that a sub- 
stantially airtight seal is maintained within the lumen 710 

15 when the stylet 720 is retracted or withdrawn from the 
lumen 710. Alternately, as shown in Fig. 7, the seal 780 
may be a latex injection site, which automatically seals 
the distal end of the Y-adapter 760 upon retraction or 
withdrawal of the stylet 720. Finally, in the illustrative 

20 embodiment of Fig. 7, a vacuum means 770, such as a 
syringe, VACUTAINER® or other vacuum inducing de- 
vice is attached to the non-axial branch of the Y-shaped 
adapter 760. For example, if a syringe is employed as 
the vacuum means 770, retraction of the syringe plunger 

25 induces a vacuum within the lumen 710, thereby facili- 
tating drawing the tissue through the lumen 710 for later 
retrieval. 

[0044] Fig. 8 shows, in simplified schematic form, the 
proximal end of the device of Fig. 7, mated to an offset 

30 motor drive unit 895. Indeed, the cannula 804 is bonded, 
molded with or otherwise attached to the driven gear 
830. Between the driven gear 830 and the stationary 
mount 830 attached to the Y-shaped adapter 860 is the 
rotating union 840. The offset motor drive unit 895 in- 

35 dudes a driving gear 880 that is in contact with and 
drives the driven gear 830. An electric motor 890, pref- 
erably battery operated, rotates the driving gear 880, 
and provides the motive force to the assembly. 
[0045] The cannula 804 may, according to a still fur- 

40 ther embodiment of the invention, be made to axially os- 
cillate as it is advanced and rotated through the soft tis- 
sue and/or the target lesion site. It is believed that such 
a reciprocal, or oscillatory motion may help to both col- 
lect tissue within the lumen 810, as well as to advance 

45 the cannula 804 through particularly dense tissue, such 
as fibroids or micro-calcifications within breast or other 
soft tissue. To achieve this oscillatory motion, the driving 
gear 880 of Fig. 8 may be replaced by a drive gear with 
a sinusoidal track, as shown in Fig. 9 at reference nu- 

50 meral 885. In this manner, the driving gear 885 will im- 
pose a small oscillatory motion upon the cannula 804. 
The driving gear 880 and driven gear 830 may be re- 
placed by a belt drive, pinch roller arrangement, or other 
suitable oscillatory motion inducing drive means, as 

55 those of skill will recognize. 

[0046] A device for collecting biological specimens 
from soft tissue, in accordance with the invention, may 
readily be adapted for either manual one-handed oper- 
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ation or for machine operation, under stereotactic con- 
trol and guidance. 

[0047] In use, the cannula 704 of the device 700 of 
Fig . 7 may be inserted into the breast or other soft tissue 
with the stylet 720 fully engaged in the lumen 7 1 0. This 5 
insures that no tissue or cells are inadvertently collected 
within the lumen 710 until the target site or lesion is 
reached. The cannula 704 is then advanced until the dis- 
tal conical tip 707 of the cannula 704 is near the target 
site. The motor drive unit 895, shown in Fig. 8, is then ic 
engaged, driving the driven gear 730 and rotating the 
cannula 704. Alternatively, the motor drive unit 895 may 
be engaged at the outset, and the cannula 704 may be 
rotated as it is advanced towards the target region. If the 
device includes a driving gear with a sinusoidal track 11 
885 or other means for imposing an oscillatory motion 
upon the cannula 704, the cannula 704 will oscillate and 
rotate as it is advanced to and through the lesion. The 
sharpened conical distal tip 707 of the cannula 704 will 
then rotate and efficiently slice through the tissue, which 
will then readily enter the lumen 710. Urging means, 
such as the urging means of Figs. 1A through 5B, will 
then twist and compress the tissue while it is drawn in 
the proximal direction through the lumen 710, optionally 
assisted by a vacuum provided by vacuum means 770. 2 
Upon stopping and/or reversing the rotation of the can- 
nula 704, the twisted and compressed tissue will then 
untwist and expand somewhat, further insuring that the 
collected tissue specimen will remain within the lumen 
710. The collected specimen may then be collected and/ 3 
or the cannula may be retracted from the soft tissue, 
mass. 

[0048] Although the invention has been disclosed rel- 
ative to breast biopsies, it is to be understood that the 
devices and their methods of use as disclosed herein 3 
are applicable to other soft tissue masses, such as the 
liver, lungs or thyroid gland, for example. 



Claims 

1. A device for retrieving a specimen from soft tissue 
comprising a cannula (100) having an axial lumen 
(110) and a sharpened distal tip (107), drive means 
(730) for rotating the cannula (100) and spirally ar- 
ranged tissue urging means (1 02) for urging a spec- 
imen from soft tissue into and along the axial lumen 
(110) upon rotation of the cannula (100), extending 
axially along at least a portion of the surface of the 
axial lumen (110), characterised in that the tissue 
urging means (102) are discontinuous. 

2. A device as claimed in claim 1 , characterised in 
that the axial lumen (110) comprises a distal and 
proximal section, the proximal section having a 
greater diameter than the distal section, the tissue 
urging means (102) extending along at least a por- 
tion of a length of the distal section of the axial lu- 



men (110). 

3. A device as claimed in claim 1 or 2, characterised 
in that the drive means (730) comprises a motor- 
ized drive means to selectively rotate the cannula 
(100). 

4. A device as claimed in any one of claims 1 to 3, 
characterised in that the drive means (730) com- 
prises means for axially oscillating the cannula 
(100) during rotation thereof. 

5. A device as claimed in any one of claims 1 to 4, 
characterised in that the device further comprises 
a stylet (720) adapted to fit within the axial lumen 
(110) of the cannula (100). 

6. A device as claimed in any preceding claim, char- 
acterised in that the tissue urging means (402) in- 
cludes a plurality of through cut slots. 

7. A device as claimed in any. one of claims 1 to 5, 
characterised in that the tissue urging means 
(1 02) includes one of raised features rising from an 
interior surface of the axial lumen (110) and spiral 
threading within the axial lumen (110). 

8. A device as claimed in any one of claims 1 to 5, 
characterised in that the tissue urging means 
(102) includes spirally wound deformations in both 
an outer surface of the cannula (1 00) and in the ax- 
ial lumen (110) thereof. 

9. A device as claimed in any preceding claim, char- 
acterised in that the device further comprises a 
part-off means (61 2) attached to or integral with the 
distal tip (107). 

10. A device as claimed in claim 9, characterised in 
that the part-off means (612) includes a portion of 
a sharpened semi-hemispherical member fitted to 
the distal tip (107). 

11. A device as claimed in any preceding claim, char- 
acterised in that the device further comprises an 
adapter (760) connected to a proximal end of the 
cannula (100); and vacuum means (770) for creat- 
ing a vacuum within the axial lumen (110), the vac- 
uum means (770) being attached to the adapter 
(760). 

12. A device as claimed in any preceding claim, char- 
acterised in that the distal tip (107) is sharpened 
on an outer diameter of the cannula (1 00). 

13. A device as claimed in any preceding claim, char- 
acterised in that the distal tip (107) is sharpened 
on an inner diameter of the cannula (100). 
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Patentanspruche 

1. Vorrichtung zum Entnehmen einer Probe aus 
Weichteilgewebe, die folgendes umfasst: eine Ka- 
nule (100) mit einem axialen Lumen (110) und einer 5 
gescharften distalen Spitze (107), ein Antriebsmit- 
tel (730) zum Rotieren der Kanule (100) und spiral- 
formig angeordnete Gewebezwangmittel (102), 
zum Zwangen der Probe aus Weichteilgewebe in 
den und entlang dem axialen Lumen (110) beim Ro- 
tieren der Kanule (100), die sich axial entlang min- 
destens einem Teil der Oberflache des axialen Lu- 
mens (110) erstrecken, dadurch gekennzeichnet, 
dass die Gewebezwangmittel (102) diskontinuier- 
iich sind. 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass der axiale Lumen (110) einen dista- 
len und einen proximalen Abschnitt umfasst, wobei 
der proximale Abschnitt einen grdfleren Durchmes- 
ser hat als der distale Abschnitt, wobei sich das Ge- 
webezwangmittel (102) entlang mindestens einem 
Teil einer Lange des distalen Abschnitts des axialen 
Lumens (110) erstreckt 

3. Vorrichtung nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, dass das Antriebsmittel (730) einen 
motorisierten Antrieb zum selektiven Rotieren der 
Kanule (100) umfasst. 

4. Vorrichtung nach einem der Anspruche 1 bis 3, da- 
durch gekennzeichnet, dass das Antriebsmittel 
(730) ein Mittel zum axialen Oszillieren der Kanule 
(100) wahrend der Rotation derseiben umfasst. 

5. Vorrichtung nach einem der Anspruche 1 bis 4, da- 
durch gekennzeichnet, dass die Vorrichtung wei- 
ter einen Fuhrungsstab (720) umfasst, der so an- 
gepasst ist, dass er in den axialen Lumen (110) der 
Kanule (100) hineinpasst. 

6. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass das Ge- 
webezwangmittel (402) eine Vielzahl von ausge- 
schnittenen Schlitzen aufweist. 

7. Vorrichtung nach einem der Anspruche 1 bis 5, da- 
durch gekennzeichnet, dass das Gewebezwang- 
mittel (102) eines der erhohten Merkmale, die sich 
von einer Innenflache des axialen Lumens (110) 
aus erheben, und ein spiralformiges Gewinde in- 
nerhalb des axialen Lumens (110) umfasst. 

8. Vorrichtung nach einem der Anspruche 1 bis 5, da- 
durch gekennzeichnet, dass das Gewebezwang- 
mittel (102) spiralformig gewickelte Deformationen 
in einer Aufcenflache der Kanule (1 00) und im axia- 
len Lumen (110) derseiben aufweist. 



9. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass die Vor- 
richtung weiter ein Abtrennmittel (61 2) umfasst, das 
an der distalen Spitze (107) angebracht oder in die- 
se integriert ist. 

10. Vorrichtung nach Anspruch 9, dadurch gekenn- 
zeichnet, dass das Abtrennmittel (612) einen an 
der distalen Spitze (107) angebrachten Teil eines 
gescharften semihemispharischen Glieds aufweist. 

11. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass die Vor- 
richtung weiter einen mit einem proximalen Ende 
der Kanule (100) verbundenen Adapter (760) und 
ein Unterdruckmittel (770) zum Erzeugen eines Un- 
terdrucks im axialen Lumen (110) umfasst, wobei 
das Unterdruckmittel (770) am Adapter angebracht 
ist. 

12. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass die di- 
stale Spitze ( 1 07) an einem Auflendurchmesser der 
Kanule (1 00) gescharft ist. 

25 

13. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass die di- 
stale Spitze (107) an einem Innendurchmesser der 
Kanule (100) gescharft ist. 

30 

Revendications 

1 . Dispositif pour enlever un specimen d'un tissu mou 
35 comprenant une canule (100) munie d'un chenal 

axial (110) et d'un bout distal aiguise (107), un 
moyen de commande (730) pour faire tourner la ca- 
nule (100) et un moyen d'entramement de tissu 
(102) dispose en spirale pour entrainer un speci- 
40 men depuis le tissu mou jusque dans le chenal axial 
(110) et le long de celui-ci lorsque la canule (100) 
tourne, qui s'etend axialement le long d'au moins 
une partie de la surface du chenal axial (110), ca- 
racterise en ce que le moyen d'entrainement de 
45 tissu (102) est discontinu. 

2. Dispositif tel que revendique a la revendication 1, 
caracterise en ce que le chenal axial (110) com- 
prend une section proximale et distale, la section 

so proximale possedant un plus grand diametre que la 
section distale, le moyen d'entramement de tissu 
(102) s'etendant le long d'au moins une partie d'une 
longueur de la section distale du chenal axial (110). 

55 3. Dispositif tel que revendique a la revendication 1 ou 
2, caracterise en ce que le moyen de commande 
(730) comprend un moyen de commande a moteur 
pour faire tourner la canule (100) d'une maniere se- 
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lective. 

4. Dispositif tel que revendique dans une quelconque 
des revendications 1 a 3, caracterise en ce que le 
moyen de commande (730) comprend un moyen 
d'oscillation axiale de la canule (100) lorsque celle- 
ci toume. 

5. Dispositif tel que revendique dans line quelconque 
des revendications 1 a 4, caracterise en ce que le 

* dispositif comprend en outre un stylet (720) adapte 
pour loger a I'interieur du chenal axial (110) de la 
canule (100). 

6. Dispositif tel que revendique dans une quelconque 
des revendications precedentes, caracterise en ce 
que le moyen d'entrainement de tissu (402) incor- 
pore une pluralite de fentes decoupees dans celui- 
ci. 

7. Dispositif tel que revendique dans une quelconque 
des revendications 1 a 5, caracterise en ce que le 
moyen d'entramement de tissu (102) incorpore une 
des caracteristiques surelevees Relevant d'une 
surface interieure du chenal axial (110) et un fileta- 
ge en spirale a I'interieur du chenal axial (110). 

8. Dispositif tel que revendique dans une quelconque 
des revendications 1 a 5, caracterise en ce que le 
moyen d'entrainement de tissu (102) incorpore des 
deformations enroulees en spirale a la fois dans 
une surface exterieure de la canule (100) et dans 
le chenalaxial (110) de celle-ci. 

9. ' Dispositif tel que revendique dans une quelconque 

des revendications precedentes, caracterise en ce 
que le dispositif comprend en outre un moyen de 
separation (612) fixe au bout distal (107) ou faisant 
partie integrante de ce dernier. 

10. Dispositif tel que revendique a la revendication 9, 
caracterise en ce que le moyen de separation 
(61 2) incorpore une partie d'un organe semi-hemis- 
pherique aiguise ajuste au bout distal (107). 

11. Dispositif te! que revendique dans une quelconque 
des revendications precedentes, caracterise en ce 
que le dispositif comprend en outre un adaptateur 
(760) relie a une extremite proximale de la canule 
(1 00) ; et un moyen de succion (770) pour creer une 
succion & I'interieur du chenal axial (110), le moyen 
de succion (770) etant fixe a I'adaptateur (760). 

12. Dispositif tel que revendique dans une quelconque 
des revendications precedentes, caracterise en ce 
que le bout distal (107) est aiguise sur un diametre 
exterieurde la canule (100). 



1 3. Dispositif tel que revendique dans une quelconque 
des revendications precedentes, caracterise en ce 
que le bout distal (107) est aiguisS sur un diam&re 
interieur de la canule (100). 
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(54) Fine needle and core biopsy devices 

(57) A device to retrieve a specimen from soft tissue 
includes a cannula having an axial lumen, a sharpened 
distal tip and at least one tissue urging feature extending 
along at least a portion of the length of the cannula. As 
the cannula rotates, the tissue urging feature urges the 
specimen into the lumen. A vacuum may be used to as* 
sist in drawing the specimen into the lumen. The tissue 
urging feature may be continuous or discontinuous, 
such as a spiral thread within the lumen of the cannula, 
spirally wound raised features or a combination of raised 
and recessed features. The lumen may include a prox- 
imal section having a larger diameter than a distal sec- 
tion thereof. A soft tissue biopsy method includes a step 



of advancing a rotating cannula-stylet combination into 
a mass of soft tissue, the cannula having a distal center 
lumen and a proximal center lumen aligned with the dis- 
tal lumen, the proximal lumen having a larger diameter 
than the diameter of the distal lumen. The stylet is at 
least partially retracted when the combination is near the 
target site within the soft tissue. The tissue within the 
distal lumen is then twisted and compressed as the tis- 
sue progresses therethrough as the cannula rotates and 
advances to and through the target site. The twisted and 
compressed tissue is thereafter at least partially untwist- 
ed and decompressed as it enters the proximal lumen. 
The tissue is then collected from the proximal lumen. 
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Description 

[0001] The present invention pertains to methods and 
devices for performing fine needle aspiration biopsies 
and large core biopsies. In particular, the present inven- s 
tion relates to fine needle aspiration and large core bi- 
opsy devices having enhanced cell and/or tissue collec- 
tion features and to improved cell and/or tissue collec- 
tion methods. 

Description of the Related Art 

[0002] To diagnose suspicious palpable or non-palpa- 
ble masses in soft tissues, such as breast tissue, often 
requires that a sample thereof be obtained. Currently 
available cell and tissue extraction techniques include 
fine needle aspiration and large core techniques. 
[0003] Fine needle aspiration (hereafter FNA) is a 
process wherein a 20 to 25 gauge needle attached to a 
syringe is inserted through the skin to the target lesion. 
While pulling back on the syringe plunger to create a 
vacuum, the needle is moved back and forth at least 5 
to 10 times in a translational and rotational movement, 
targeting multiple sites within the lesion. The movement 
of the needle within the target lesion, as well as the ap- 
plied suction, hopefully causes cells within the lesion to 
be dislodged and forced into the internal lumen of the 
needle. The needle may then be retracted from the tis- 
sue. The collected cells may then mounted on slides and 
examined by a cytopathologist for possible malignancy. 
[0004] Core biopsy techniques, on the other hand, uti- 
lize a larger gauge needle, typically 14 to 18-gauge. 
Whereas FNA techniques generally collect only individ- 
ual ceils, core biopsy devices and techniques collect a 
much larger sample and generally preserve the tissue 
architecture. In core biopsy, the most popular means for 
retrieving a core sample utilizes a spring-loaded, hand 
held automated gun is used to retrieve the sample. The 
gun includes an inner needle having a tissue-receiving 
slot and an outer cutting needle surrounding the inner 
needle, both spring loaded. When the gun trigger is de- 
pressed, the inner needle is shot through the soft tissue 
to a predetermined distance, generally referred to as the 
"throw" of the gun. The inner needle includes a slot on 
the side thereof that is designed to receive the tissue to 
be severed. Immediately after the tissue enters the tis- 
sue-receiving slot, the outer needle is released, sever- 
ing the tissue and leaving a tissue core inside the slot 
of the inner needle. The assembly is then retracted and 
the core specimen sent for histopathological analysis. 
[0005] Both FNA and core biopsy devices, however, 
suffer from a number of disadvantages. Turning first to 
fine needle aspiration, the success rate of FNA proce- 
dures appears to be heavily dependent upon the skill 
and degree of experience of the operator. Indeed, at 
least 30% of FNA procedures performed on breast tis- 
sue yield inadequate or non-diagnostic cell samples. 
Non-diagnostic samples are those in which, for exam- 



ple, no cells are present in the material extracted from 
the breast, those in which only fat cells are retrieved or 
those in which an insufficient number of breast epithelial 
cells are present for the cytopathologist to adequately 
characterize the retrieved sample. Failure to retrieve a 
diagnostic quality sample does not alleviate the need for 
a positive diagnosis, however; and in those instances in 
which FNAfails to return a proper sample, the procedure 
must be repeated. Alternatively, a more invasive proce- 
dure must be performed to retrieve the desired sample. 
Moreover, the translational movement of the FNA nee- 
dle, repeated at least 5 to 10 times, may be painful to 
the patient and traumatic to the tissue mass within which 
the biopsy is performed. FNA, for at least these reasons, 
can prove to be a frustrating procedure to an inexperi- 
enced physician, who may, therefore, opt to carry out 
the relatively more invasive core biopsy procedure. 
[0006] Large core biopsy techniques and devices 
have enjoyed a comparatively greater acceptance than 
have FNA devices and techniques. Core biopsy needles 
are typically about 14 gauge, are typically shot into the 
target lesion under great acceleration, and retrieve a 
comparatively larger amount of tissue than do FNA nee- 
dles. Because of the large gauge of the needles and the 
high acceleration under which they are introduced into 
the mass to be biopsied, the procedure is more invasive, 
painful and psychologically traumatic. Moreover, it is of- 
ten necessary to repeat the procedure four to six times 
to obtain an adequate specimen, whether the biopsy is 
carried out under stereotactic, ultrasound or manual 
guidance. Additionally, there are instances in which the 
needle may not penetrate and may even bounce off par- 
ticularly dense tissue. The procedure, therefore, is often 
a painful and frightful experience for the patient. Indeed, 
the loud report of the automatic biopsy gun (often com- 
pared to that of a large staple gun) as the trigger is de- 
pressed and the needle is fired invariably makes the pa- 
tient (and sometimes the physician) flinch or startle, 
which may cause the needle to miss its target. 
[0007] Other problems occasionally encountered with 
core biopsy techniques include failure of the outer cut- 
ting needle to completely advance over the inner nee- 
dle, due to highly dense tissue. Removal of the device 
may then be difficult, as compressed tissue may have 
entered . into the slot in the inner needle without being 
completely severed from the mass. Removal of the de- 
vice in such cases may lead to significant hematomas, 
swelling and damage to collateral tissue. Moreover, core 
biopsy techniques may be contraindicated in cases 
wherein augmentation prostheses are present in the 
breast. 

[0008] Safety is also a concern with conventional FNA 
and core biopsy techniques, as the thrusting motion in- 
herent in FNA procedures and the high needle acceler- 
ations of core biopsy procedures can lead to accidental 
puncture wounds to the patient or the surgeon. Such ac- 
cidental puncture wounds increase the possibility of ac- 
cidental contact with harmful viruses, such as the HIV 
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or hepatitis B virus. Moreover, such thrusting motion 
and/or high acceleration may lead to a bending of con- 
ventional cannulas and/or stylets, particularly when 
dense tissue is present. Such bending may injure the 
patient and may be a contributing factor in the relatively s 
high failure rate of FNA and related biopsy procedures. 
[0009] What are needed, therefore, are improved cell 
and tissue collection methods and devices that would 
allow a safe and consistent collection of diagnostic qual- 
ity specimens. Indeed, although FNA biopsy techniques 
have somewhat fallen into disfavor, primarily due to their 
poor success rate, FNA remains the least invasive tech- 
nique for rapidly screening soft tissue, such as breast 
tissue, for malignancies. There has been a long felt 
need, therefore, to more consistently obtain diagnostic 
quality biopsy specimens, using minimally invasive and 
thus minimally traumatic means and techniques. What 
are also needed are cell and tissue collection methods 
and devices that are not as dependent upon the skill of 
the operator as are FNA biopsy techniques. Moreover, 
practitioners and patients alike have long felt the need 
for ceil and tissue collection methods and devices that 
are less traumatic to surrounding soft tissue and that re- 
sult in fewer complications, such as bruising and swell- 
ing. There has also been a long felt need for diagnosti- 
cally effective alternatives to automatic core biopsy 
guns, alternatives that preferably do not depend upon 
the violent release of spring loaded needles. 

SUMMARY OF THE INVENTION 30 

[0010] In accordance with the above-described ob- 
jects and those that will be mentioned and will become 
apparent below, a device to retrieve a specimen from 
soft tissue, according to an embodiment of the present 3$ 
invention, comprises: 

a cannula having an axial lumen and a sharpened 
conical distal tip; 

discontinuous tissue urging means extending along 40 
at least a portion of a length of the axial lumen, the 
tissue urging means urging the specimen into and 
along the axial lumen upon rotation of the cannula; 
and 

drive means for rotating the cannula. 

[0011] According to further embodiments, the axial lu- 
men may comprise a distal and proximal section, the 
proximal section having a greater diameter than the dis- 
tal section, the tissue urging means extending along at so 
least a portion of a length of the distal section of the axial 
lumen. The drive means may comprise means for axially 
oscillating the cannula during rotation thereof. A stylet 
may also be included, the stylet being adapted to fit with- 
in the axial lumen of the cannula. The discontinuous tis- & 
sue urging means may be disposed in a generally spi- 
rally shaped configuration about a circumference of the 
axial lumen. The discontinuous tissue urging means 



may include a plurality of through cut slots. The discon- 
tinuous tissue urging means may include either discon- 
tinuous raised features rising from an interior surface of 
the axial lumen or discontinuous spiral threading within 
the axial lumen. The tissue urging means may include 
spirally wound deformations in both the outer surface of 
the cannula and in the axial lumen thereof. 
[0012] A device to retrieve a specimen from soft tis- 
sue, according to another preferred embodiment of the 
present invention, comprises: 

a cannula having an axial lumen, the axial lumen 
including a distal and proximal section, the proximal 
section having a greater diameter than the distal 
section; and 

tissue urging means integral to the cannula and ex- 
tending along at least a portion of a length of the 
distal section of the axial lumen, the tissue urging 
means urging the biological specimen first into the 
distal section and then into the proximal section up- 
on rotation of the cannula. 

[0013] In other embodiments, the tissue urging 
means may be continuous or discontinuous. The tissue 
urging means may be disposed in a generally spiral- 
shaped configuration about the circumference of the 
cannula. The tissue urging means may include a plural- 
ity of through cut slots or may include spiral threading 
of the axial lumen of the cannula. The pitch of the spiral 
threading may be selected within the range of about 10 
to about 300 threads per inch. The tissue urging means 
may include a spirally wound raised feature rising from 
the surface of the axial lumen. 
[0014] The tissue urging means may include spirally 
wound deformations in both the outer surface of the can- 
nula and in the axial lumen thereof. Such tissue urging 
means may be formed by applying a localized and radi- 
ally-directed force to the outer surface of the cannula in 
a spiral pattern over at least a portion of the length of 
the cannula, thereby simultaneously forming a recessed 
spiral pattern on an outer surface of the cannula and a 
corresponding raised spiral pattern within the axial lu- 
men. Alternatively, such tissue urging means may be 
formed by applying a localized and radially-directed 
force to a surface of the axial lumen in a spiral pattern 
over at least a portion of an axial length thereof, thereby 
simultaneously forming a recessed spiral pattern within 
the axial lumen and a corresponding raised spiral pat- 
tern on the outer surface of the cannula. 
[001 5] A part-off feature may be attached to the con- 
ical distal tip. The part-off feature may include a portion 
of a sharpened semi-hemispherical member fitted to the 
conical distal tip. A stylet may be included, which stylet 
is adapted to fit within the axial lumen. The device may 
further include an adapter connected to a proximal end 
of the cannula; and vacuum means for creating a vacu- 
um within the axial lumen, the vacuum means being at- 
tached to the adapter. A motorized drive means may al- 
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so be included to selectively rotate the cannula. The 
drive means may include means for axially oscillating 
the cannula upon rotation thereof. The conical distal tip 
may be sharpened on the outer diameter of the cannula 
and/or on the inner diameter of the cannula. 
[0016] According to a still further preferred embodi- 
ment, a soft tissue biopsy method comprises the steps 
of: 

advancing a rotating cannula-stylet combination in- 
to a mass of soft tissue, the cannula having a distal 
center lumen and a proximal center lumen aligned 
with the distal lumen, a diameter of the proximal lu- 
men being larger than a diameter of the distal lu- 
men; 

at least partially retracting the stylet when the com- 
bination is near a target site within the soft tissue; 
twisting and compressing the tissue within the distal 
lumen as the tissue progresses through the distal 
lumen upon rotation and advancement of the can- 
nula to and through the target site; 
at least partially untwisting and decompressing the 
twisted and compressed tissue as the tissue enters 
the proximal lumen; and 

collecting the expanded tissue from the proximal lu- 
men. 

[001 7] A step of at least partially parting off the twisted 
tissue may be carried out prior to stopping the rotation 
of the cannula. The parting-off step may include a step 
of macerating tissue at a distal tip of the cannula by stop- 
ping the advancement of the cannula through the mass 
of soft tissue while continuingthe rotation thereof. Astep 
of imposing an oscillating axial movement on the can- 
nula as the cannula rotates and advances through the 
target site may also be carried out. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 8] For a further understanding of the objects and 
advantages of the present invention, reference should 
be made to the following detailed description, taken in 
conjunction with the accompanying figures, in which: 
[0019] Fig. 1 A shows a cross-section of an embodi- 
ment of a device for collecting cell and/or tissue speci- 
men, according to an embodiment of the present inven- 
tion. 

[0020] Fig. 1 B shows a perspective view of the device 
for collecting cell and/or tissue specimen shown in Fig. 
1A, according to the present invention. 
[0021] Fig. 2A shows a cross-section of another em- 
bodiment of a device for collecting cell and/or tissue 
specimen, according to an embodiment of the present 
invention. 

[0022] Fig. 2B shows a perspective view of the device 
for collecting cell and/or tissue specimen shown in Fig. 
2A, according to the present invention. 
[0023] Fig. 3A shows a cross-section of a still further 



embodiment of a device for collecting cell and/or tissue 
specimen, according to an embodiment of the present 
invention. 

[0024] Fig. 3B shows a perspective view of the device 
5 for collecting cell and/or tissue specimen shown in Fig. 
3A, according to the present invention. 
[0025] Fig. 4A shows a cross-section of yet another 
embodiment of a device for collecting cell and/or tissue 
specimen, according to an embodiment of the present 
10 invention. 

[0026] Fig. 4B shows a perspective view of the device 
for collecting cell and/or tissue specimen shown in Fig. 
4A, according to the present invention. 
[0027] Fig. 5A shows a cross-section of a device for 

is collecting cell and/or tissue specimen, according to an 
embodiment of the present invention. 
[0028] Fig. 5B shows a cross-section of a device for 
collecting cell and/or tissue specimen, according to an- 
other embodiment of the present invention. 

20 [0029] Fig. 5C shows a perspective view of the device 
for collecting cell and/or tissue specimen shown in Fig. 
SB. 

[0030] Fig. 6 is a perspective view of a device for col- 
lecting cell and/or tissue specimen, illustrating an em- 
25 bodiment of the distal part-off means according to the 
present invention. 

[0031] Fig. 7 is a cross-sectional view of an embodi- 
ment of the device according to the present invention. 
[0032] Fig. 8 is a schematic view of the proximal end 
30 of an embodiment of the present invention, illustrating 
an embodiment of the offset motor drive unit. 
[0033] Fig. 9 is a schematic view of the proximal end 
of an embodiment of the present invention, illustrating 
.an embodiment of the oscillatory drive means. 

35 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] Investigations into the underlying causes of 

40 failures of FN A biopsy techniques have revealed the fol- 
lowing. It is believed that the primary causes of such fail- 
ures likely are inadequate cellular material collection 
and misdirected sampling. Failure of FNA techniques 
due to misdirected sampling may be improved, it is be- 

45 lieved, with greater experience on the part of the oper- 
ator, coupled with ultrasonic guidance of the tip of the 
device to the lesion site. However, even when per- 
formed on surgical specimens, the failure rate of FNA 
biopsy techniques has been reported to be as high as 

50 7%. This appears to indicate that the primary cause of 
failure of small bore techniques, such as FNA, is inad- 
equate cellular mass retrieval. 
[0035] It is believed that inadequate cellular mass re- 
trieval, in turn, may be primarily caused by the following 

55 factors. The first of such factors is believed to be the 
failure of tissue to enter into the FNA needle. Typically, 
FNA biopsy procedures utilize conventional hypodermic 
needles. However, the beveled tips of conventional hy- 
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podermic needles are designed to cut through, rather 
than to core the tissue into which they are introduced. 
Function follows design in this case, in that conventional 
hypodermic needles are designed to aspirate bodily flu- 
ids, and not to collect solids. Conventional wisdom, how- 
ever, teaches that the type and structure of the needle 
used in FN A procedures is of little importance. The sec- 
ond of such factors is believed to be the failure of the 
tissue entering such conventional FNA needles to re- 
main therein as the needle is retracted. Indeed, as the 
needle is retracted, the specimen collected in the interior 
lumen of the hypodermic needle often slides back out 
again. This undesired loss of tissue specimen upon re- 
traction of the needle is believed to occur for two rea- 
sons. The first is that the sample has often not been part- 
ed off from the surrounding tissue, and thus remains at- 
tached thereto. As the needle is retracted, the still-at- 
tached tissue is pulled in the opposite direction, causing 
it to slide out of the needle lumen. The second reason 
for loss of collected tissue is believed to be related to 
the extremely small vacuum force present within the in- 
ternal lumen of the hypodermic needle used for the FNA 
procedure. Indeed, such vacuum typically produces a 
force on the order of about 0.001 pounds for a 25-gauge 
needle. Such weak force is often insufficient, by itself, 
to effectively keep the collected tissue within the needle 
lumen upon retraction thereof from the soft tissue mass. 
[0036] The present invention is at least partly predi- 
cated upon these findings, and addresses the disadvan- 
tages of both conventional FNA biopsy and large core 
biopsy devices and methods. According to the preferred 
embodiments of the FNA and large core biopsy devices 
and methods of the present invention, an outermost 
cannula having a centered axial lumen and a sharpened 
conical distal tip is rotated, at least during the cell and/ 
or tissue collection phases of the specimen collection 
procedures. The rotation of the cannula, according to 
the present invention, has several advantages. One 
such advantage is that the rotation of the cannula re- 
duces the friction of its advancement through the tissue 
mass to be biopsied. Indeed, the rotation of the cannula, 
according to the present invention, reduces the effective 
axial friction of the tissue on the cannula oyer its entire 
length. This reduced axial friction, in turn, has several 
advantages. For large core biopsies, in which it is de- 
sired to collect comparatively large tissue samples, ro- 
tation of the cannula is believed to reduce the need for 
a high axial acceleration of the cannula through the tis- 
sue mass to be biopsied, such as breast tissue. Indeed, 
as the cannula and the sharpened edge of its conical 
distal tip rotate, the cannula advances readily through 
the tissue to be biopsied with low friction, effectively ad- 
vancing though even dense tissue and/or lesions. High 
axial accelerations, in conventional core biopsy devices, 
were necessitated by the high friction of the often-dense 
tissue upon the collection and cutting needles. By re- 
ducing this high friction, the present invention corre- 
spondingly reduces the need for such high axial accel- 



erations. According to the present invention, the collec- 
tion of even large core specimens, therefore, no longer 
necessitates automatic core biopsy guns, which depend 
upon stored potential energy of internal springs to shoot 

5 needles into the tissue mass. The present invention, 
therefore, addresses several of the major disadvantag- 
es of conventional core biopsy techniques. For exam- 
ple, the reduced friction of the rotating cannula accord- 
ing to the present invention allows cell and/or tissue 

10 samples to be retrieved from soft tissue, such as breast 
tissue, by advancing the cannula slowly and deliberate- 
ly, in contrast to the somewhat violent release of con- 
ventional automatic biopsy guns. Such advancement 
may be carried out under manual or stereotactic control, 

is with our without ultrasonic guidance. This comparatively 
slow advancement of the rotating biopsy cannula, ac- 
cording to the present invention, greatly reduces the pa- 
tient's startle or flinch response often associated with 
the loud trigger report of conventional spring-released 

20 biopsy guns. In turn, this leads to greater precision in 
targeting small lesions, as the patient is less likely to 
jump, move or startle in response to or in anticipation of 
the release of the springs of a conventional biopsy gun. 
Greater precision in the targeting of lesions, in turn, 

25 leads to a greater success rate in the collection of diag- 
nostic quality specimens. Rotation of the cannula also 
increases the efficiency with which the sharpened con- 
ical distal tip slices through the tissue. The sharpened 
conical distal tip, unlike the beveled distal tip of converi- 

30 tional hypodermic needles, is believed to be highly ef- 
fective in cutting through tissue and encouraging tissue 
to enter the center axial lumen. Indeed, as the distal- 
most surface of the cannula is both perpendicular to the 
axis of the cannula and highly sharpened, tissue is be- 

35 lieved to be much more likely to enter into the axial lu- 
men than it is with conventional hypodermic needles 
having beveled tips. Indeed, the rotating and sharpened 
edge of the conical tip is believed to operate in a manner 
similar to a hollow drill bit, cutting through the tissue with 

40 greater ease than conventional hypodermic needles 
that are rammed, at a great acceleration, into the tissue 
mass to be biopsied. A further advantage of a rotating 
outer cannula relates to the diameter of the cannula it- 
self. The rotation of the outer cannula, according to the 

45 present invention, acts to effectively stiffen the cannula 
structure, allowing the use of cannulas of smaller diam- 
eter, for both FNA and core biopsy procedures. Smaller 
gauge cannulas cause fewer complications and are less 
traumatic and painful than larger gauge needles. 

so [0037] The cell and/or tissue collection devices, ac- 
cording to the present invention, include a cannula com- 
prising a center axial lumen, tissue urging means and a 
sharpened conical distal tip. In direct contrast to the 
widely held belief that the type of FNA needle utilized is 

ss of little importance, the present invention proposes a 
number of features that enhance the tissue collection 
success rate. Indeed, according to the present invention 
and as shown in the drawing figures, the tissue urging 
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means, together with the rotation of the outer cannula, 
urge the tissue into the axial lumen, and encourage the 
tissue to remain therein. The urging means may be in- 
tegral to the cannula or may be attached thereto. 
[0038] Figs. 1A through 5C depict a number of em- 
bodiments of cannulas according to the present inven- 
tion, each with different tissue urging means. The can- 
nulas illustrated in Figs. 1 A through 5C, depending upon 
the diameter, or gauge thereof, may be utilized to collect 
cells for cytological examination, or may be used to col- 
lect larger tissue samples for histological examination. 
For example, small gauge cannulas within the range of 
about 20 to about 25 gauge may be used for an FNA- 
like procedure to collect cells, whereas cannulas of 
about 14 to about 18 gauge may be utilized to collect 
tissue samples, the larger diameter allowing the archi- 
tecture of the collected specimen to be preserved. It is 
to be understood, however, that such arbitrary divisions 
between FNA and core biopsy techniques, within the 
context of the present invention, tend to become blurred 
where these two ranges coincide. Indeed, as the meth- 
ods and devices disclosed herein may be used to collect 
both cell and tissue specimens, the differences between 
FN A and core biopsy become less distinct, as compared 
to conventional FNA and core biopsy methods and de- 
vices. 

[0039] Turning first to Figs. 1 A and 1 B, Fig. 1 A shows 
a cross-sectional view of the distal end region of a can- 
nula according to the present invention. The distal end 
of the cannula 100 includes, as shown in both Figs. 1 A 
and 1B, a sharpened conical tip 107. The sharpened 
conical tip 107 is highly effective in slicing through even 
dense tissue as it rotates and encouraging tissue to en- 
ter the cannula's axial lumen 110. Tissue urging means 
102 further encourage the tissue or cellular material en- 
tering the lumen 110 to advance therein. Indeed, the tis- 
sue urging means 1 02 help to draw the tissue specimen 
cut by the sharpened conical tip 1 07 into the lumen 1 1 0 
as the cannula 100 is rotated. In the embodiment of the 
present invention shown in Figs. 1 A and 1 B, this tissue 
urging means is shown as spiral threading within the 
cannula wall 105. 

[0040] As the cannula 1 00 is rotated, tissue sliced by 
the sharpened conical tip 107 readily enters the lumen 
1 1 0 and slides against the internal groove or thread 1 02. 
The thread 102 causes the tissue entering the lumen 
1 1 0 to become twisted onto itself. As the rotation of the 
cannula 100 continues, the thread 102 is believed to en- 
courage the cut tissue to advance in the proximal direc- 
tion as it is twisted into a generally helical shape within 
the lumen 1 1 0. Indeed, the twisting of the tissue entering 
the lumen 1 1 0 is believed to cause the tissue to become 
somewhat compressed and reduced in its outside diam- 
eter. This reduction in diameter is believed to aid the 
tissue in progressing through the cannula's internal lu- 
men 110. Not only do the urging means 102 assist in the 
collection of cellular material within the lumen 110, but 
the urging means 1 02 also help in retaining the collected 



specimen within the lumen 110 as the cannula 100 is 
retracted. In conventional FNA devices, the collected 
specimen often slides out of the hypodermic needle's 
lumen, primarily due to the weak vacuum pressure 
5 present therein and the fact that the distal portion of the 
specimen has not been adequately parted off from the 
main tissue mass. 

[0041] According to the present invention, however, 
the collected specimen Is more likely to remain within 

10 the cannula's internal lumen 110. According to an em- 
bodiment of the present invention, as the rotation of the 
cannula 100 is stopped, the twisted and compressed tis- 
sue within the lumen 110 tends to untwist and expand 
somewhat, thereby exerting a radially directed force on 

is the interior wall of the lumen 110. This force, coupled 
with the threading 102 of the lumen 110 (as opposed to 
the smooth surface of conventional hypodermic needle 
lumens) and the presence of a vacuum within the lumen 
110 makes it more likely that the specimen collected 

20 within the cannula 100 will remain therein, even as the 
specimen is retrieved or the cannula 100 is entirely or 
partly retracted from the soft tissue mass. Therefore, the 
expanded tissue is held more firmly in the lumen 110 
than it would be in conventional FNA devices, which fa- 

25 cilitates its parting off from the main tissue mass. Alter- 
natively, rather than merely stopping the rotation of the 
cannula 100, the radial expansion of the collected spec- 
imen within the lumen 110 may also be caused by re- 
versing the direction of rotation of the cannula 100. 

30 [0042] According to another embodiment of the 
present invention, the parting off of the collected speci- 
men from the main mass is further facilitated by contin- 
uing the rotation of the cannula 100 while stopping its 
axial advancement through the tissue mass or the lesion 

35 site. In effect, when the advancement of the cannula 1 00 
is stopped but the rotation thereof continues, the rotating 
sharpened edge of the conical tip 107 macerates the 
tissue directly distal to the tip 107 and facilitates its sep- 
aration from the specimen collected inside the lumen 

40 110. The pitch of the urging means thread 102 may be 
selected within a range of about 1 0 to about 300 threads 
per inch, depending on a number of factors including the 
intended speed of axial advancement, the type and den- 
sity of tissue to be biopsied, as well as the rate of rotation 

45 of the cannula 100. Preferably, the pitch of the thread 
102 should be about 150 to about 250 threads per inch. 
[0043] The urging means 102, in the embodiment 
shown in Fig. 1 A and 1 B, are shown to be threads dis- 
posed in a spiral path within the internal lumen 110 of 

so the cannula 100. In contrast, the urging means accord- 
ing to the present invention shown in Figs. 2A and 2B 
comprise a spirally wound raised feature 202. The 
raised feature 202, therefore, projects from the internal 
wall 205 of the axial lumen 21 0 of the cannula 200. Pref- 

55 erably, the urging means, such as the spirally wound 
raised feature 202, extends from near the sharpened 
distal tip 207 to the proximal end region of the cannula 
200, or a fractional portion of the axial length of the can- 
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nula 200. The pitch of the raised feature 202 may be 
selected within the same range as the thread 102 of 
Figs. 1 A and 1B. The raised feature 202 of the cannula 
200 is believe to operate in a similar manner as the urg- 
ing means 102, by twisting the specimen entering the 
lumen 210 onto itself and assisting its progress through 
the lumen 210 toward the proximal end thereof. 
[0044] The urging means of the cannula, according to 
the present invention, may assume any of a great variety 
of topographies. Indeed, a still further embodiment of a 
device for retrieving biological specimens from soft tis- 
sue according to the present invention is shown in Figs. 
3A and 3B. As shown in Figs. 3A and 3B, both the in- 
ternal and external surfaces of the cannula wall 305 in- 
clude spirally wound features. As shown in Figs. 3A and 
3B, the lumen 310 of the cannula 300 includes urging 
means 302. The urging means 302, in the illustrated em- 
bodiment, are raised features similar to the urging 
means 202 in Figs. 2A and 2B. In Fig. 3A and 3B, how- 
ever, the external surface of the cannula 300 includes a 
spirally wound thread 303, while the lumen 310 includes 
a corresponding spirally wound raised feature 302. The 
thread 303 and the urging means 302 may be simulta- 
neously formed by applying a localized and radially-di- 
rected force to the outer surface of the cannula 300 in 
a spiral pattern over at least a portion of the axial length 
of the cannula 300. Such a force should be sufficient to 
deform the exterior surface of the cannula wall 305 and 
to correspondingly create the raised feature 302 within 
the lumen 310. In this manner, a spirally wound re- 
cessed thread pattern 303 may be formed on the outer 
surface of the cannula wall 305, while simultaneously 
forming a corresponding raised spiral feature 302 within 
the axial lumen 310 of the cannula 300. 
[0045] It is believed that the presence of a spirally 
wound thread 303 on the exterior surface of the cannula 
300 aids the advancement of the cannula 300 through 
particularly dense or fibrous tissue. Indeed, the thread 
303, in rotation, may help the cannula 300 to penetrate 
dense tissue, by reducing the friction of such tissue on 
the outer surface of the cannula. In turn, a successful 
advancement of the cannula 300 into dense lesions 
markedly enhances the ability of the device according 
to the present invention to retrieve diagnostically useful 
tissue specimens. 

[0046] Alternatively, a radially directed force may be 
applied from within the lumen 310, to create a spirally 
wound thread feature within the lumen 310 and a corre- 
sponding raised feature on the exterior surface of the 
cannula 300. The urging means, in this case, being sim- 
ilar to those discussed relative to Figs. 1 A and 1 B. 
[0047] The urging means, according to the present in- 
vention, may be a continuous spirally wound feature, as 
shown in Figs. 1 A through 3B. Alternatively, the urging 
means may be discontinuous, forming a series of dis- 
crete topographical features within or on the lumen of 
the cannula and/or within or on the outer surface of the 
cannula. Such discontinuous urging means are prefer- 
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ably aligned in a spiral configuration along the length of 
the cannula or a fraction of the length thereof. Thus, 
each of the illustrative embodiments of the continuous 
urging means of the cannulas shown in Figs. 1 A through 
s 3B instead may be implemented as a series of discrete 
features. 

[0048] A still further embodiment of the present inven- 
tion is shown in Figs. 4A and 4B. Figs. 4Aand 4B show 
a still further implementation of the urging means ac- 
10 cording to the present invention, as well as an embodi- 
ment wherein the urging means are discontinuous in na- 
ture. Indeed, Figs. 4A and 4B show a cannula 400 com- 
prising urging means including a series of spirally wound 
through cuts, collectively referenced by numeral 402. 
is The urging means 402, as shown in Figs. 4A and 4B, 
may be slot-shaped patterns that cut through the width 
of the cannula wall 405. These slot-shaped patterns are 
preferably a succession of patterns arranged in a spiral 
configuration around the circumference and down the 
20 axial length of the cannula 400. It is to be noted that the 
urging means 402 may alternatively be formed by 
through cuts having a shape other than that depicted in 
Figs. 4A and 4B without, however, departing from the 
scope of the present invention. Care should be exer- 
ts cised, however, in forming the through cuts 402, to not 
unduly weaken the column strength of the cannula 400. 
Therefore, at least the number, width and pitch of the 
through cuts 402 should be carefully determined, de- 
pending upon the intended use, the thickness of the can- 
30 nula wall 405 and the nature of the tissue to be biopsied, 
among other considerations. These factors will vary 
from application to application. In use, the urging means 
402 help to draw the tissue entering the lumen 410 of 
the cannula 400 in the proximal direction, in a manner 
35 similar to the urging means illustrated in Figs. 1A 
through 3B. 

[0049] Further embodiments of the device and meth- 
od according to the present invention for retrieving bio- 
logical specimens from soft tissue are shown in the 

40 cross-sectional representations of Figs. 5A and 5B and 
the perspective representation of 5C. As shown in Fig. 
5A, the cannula includes a sharpened conical distal tip 
507A and an axial lumen. The sharpened conical distal 
tip 507A is sharpened on its inner diameter. The axial 

45 lumen includes a proximal lumen 51 2 and a distal lumen 
510, the proximal lumen 512 being axially aligned with 
the distal lumen 510. As shown in Fig. 5A, the diameter 
of the proximal lumen 51 2 is larger than the diameter of 
the distal lumen 510. Between the two cannula walls 

so 505, 507 is a transitional wall section 513, which 
smoothly transitions between the cannula walls 505 and 
507. The transitional wall section 51 3 may form an angle 
0 with respect to the distal and proximal cannula walls 
505 and 507. According to one embodiment of the 

55 present invention, the angle 0 may be selected within 
the range of about 1 to about 20 degrees. For example, 
the stepped cannula according to the present invention 
may swage from a 17 Ga. cannula to a smaller 18 Ga. 
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cannula, with the transitional wall section 513 forming 
an angle 0 of about 5 degrees with respect to the distal 
and proximal cannula walls 505, 507, respectively. The 
cannula walls 505, 513 and 507 are preferably integral 
and homogeneous and may be formed of a material 
such as surgical grade surgical stainless steel, for ex- 
ample. 

[0050] As shown in Fig. 5B, the sharpened conical 
distal tip 507B may alternatively be sharpened on its out- 
er diameter. The remaining structural features of the 
cannula shown in Fig. 5B are similar to those of Fig. 5A, 
and have, therefore, been assigned identical reference 
numbers. The description of these features, therefore, 
is incorporated herewith in its entirety herewith. Advan- 
tageously, the sharpened conical distal tip 507B, being 
sharpened on the outer diameter of the distal cannula 
wall 505, does not substantially compress the tissue 
specimen entering the distal tip 507B of the cannula or 
cause additional resistance to forward (distally directed) 
movement, indeed, the sharpened conical distal tip 
507A necessarily somewhat compresses the tissue en- 
tering the tip, by reducing its volume. This reduction in 
volume is directly related to the thickness of the distal 
cannula wall 505. The sharpened distal conical tip 507B, 
on the other hand, maintains the same inner diameter 
over its entire length; namely, the inner diameter of the 
distal cannula wall 505. Therefore, the sample is sub- 
stantially uncompressed as it enters the cannula tip 
507B. That the tissue may be substantially uncom- 
pressed as it enters the distal tip 507B of the cannula 
assists the cannula in advancing through breast tissue, 
which may be locally dense and fibrous. Such a sharp- 
ened distal conical tip 507B, therefore, reduces the re- 
sistance to forward movement of the cannula and as- 
sists the physician in advancing the cannula to and 
through the site of interest. Such a rotating cannula is 
believed to be particularly effective in obtaining samples 
from mobile lesions. Mobile lesions are lesions (in 
breast tissue, for example) that are relatively harder 
than the softer surrounding tissue. Such mobile lesions 
may be pushed out of the way by a conventional bioptic 
needle that is advanced by a pushing or thrusting mo- 
tion. According to the present invention, however, the 
forward resistance of the cannula is decreased, by virtue 
at least of its rotation and the rotating cutting edge of 
the sharpened conical distal tip of the cannula. Such 
structure and method of use is also believed to allow the 
use of a smaller gauge cannula than was previously 
possible with conventional bioptic devices. It is to be un- 
derstood that the embodiments of Figs. 1 A, 1 B, 2A, 2B, 
3A, 3B, 4A, 4B and Fig. 6 may also incorporate a conical 
distal tip sharpened on the outer diameter of the cannu- 
la, as shown at 507B in Fig. 5B, instead of the distal tip 
sharpened on the inner diameter of the cannula shown 
therein. The cannula wall 505 of Figs. 5A and 5B may 
advantageously incorporate any of the tissue urging 
means 102, 202, 302/303 and 402 of Figs. 1 A, 1 B; 2A, 
2B; 3A, 3B and 4A, 4B, respectively. 



[0051] The proximal lumen 51 2 defined by the cannu- 
la wall 507, according to the present invention, receives 
the tissue sample collected in the distal lumen 510 as 
the cannula 500 is rotated. The tissue specimen, there- 

5 fore, is urged first into the distal section and then into 
the proximal section upon rotation of the cannula. The 
comparatively larger diameter of the proximal lumen 
512 allows the collected tissue entering therein to de- 
compress somewhat, thereby facilitating retrieving the 

10 collected specimen from the cannula, after retraction 
thereof from the breast or other soft tissue. 
[0052] The embodiments of the present invention 
shown in Figs. 1 A, 1B, 2A, 2B, 3A, 3B, 4A, 4B and Fig. 
6 may also incorporate a transitional wall segment 51 3 

is and a cannula wall 507 defining a proximal lumen 512 
of comparatively larger inner diameter than the lumen 
defined by distal portion of the cannula. Moreover, 
whereas the cannula wall 505 defining the distal lumen 
510 may include topographic features such as tissue 

20 urging means, the cannula wall 507 is preferably 
smooth, including smooth inner and outer walls. By vir- 
tue thereof, the comparatively larger inner diameter of 
the proximal lumen 51 2 and the smooth interior surface 
of cannula wall 507 act in concert to further facilitate ex- 

25 traction of the collected sample from the cannula 500 
after the core sample is collected. 
[0053] According to an embodiment of the method of 
the present invention, the cannula 500 is inserted into 
the soft tissue, the cannula 500 being in full contact with 

30 the tissue mass to be biopsied over at least a portion of 
its length. The cannula 500 is rotated, at least when tra- 
versing the lesion site to be biopsied. The rotation of the 
cannula 500 cases its advancement through the lesion 
and the rotating cutting edge of the distal tip 507A or 

35 507B efficiently slices therethrough, enabling the spec- 
imen to be collected within the distal lumen 510. As the 
specimen progresses through the distal lumen 510, it is 
twisted and compressed, by virtue of the urging means 
of the cannula wall 505 and/or the geometry of the 

40 sharpened conical distal tip 507A or 507B. The com- 
pressed and twisted tissue thereafter enters the proxi- 
mal lumen 512. Because the proximal lumen 512 is of 
a comparatively larger diameter than the distal lumen 
510 and has smooth inner walls, the tissue specimen 

45 tends to expand, decompress and to untwist, to some 
degree. The specimen may then be collected from the 
proximal end of the cannula 500, which collection is fa- 
cilitated by the larger diameter of the proximal lumen 
512. A vacuum may be present within the distal and 

so proximal lumens 510 512, and may further help retain 
and extract the collected specimen therein. Smaller 
gauge cannulas may be used to collect cells, whereas 
larger gauge cannulas may be utilized where targe core 
devices are conventionally utilized. It is believed, there- 

55 fore, that such a method may find utility in the retrieval 
of not only cellular specimens, but also in the retrieval 
of substantially intact tissue samples. Indeed, it is be- 
lieved that the size of the cannulas shown in Figs. 5A, 
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5B and 5C (as well as those shown in Figs. 1 A through 
4B) may be appropriately scaled, depending upon the 
procedure to be carried out. 

[0054] The embodiments of the cannulas shown in 
Figs. 1 A through 5C may include a distal part-off means 
attached to the conical distal tip. An embodiment of such 
a part-off means is shown in Fig. 6. Fig. 6 shows a can- 
nula 600 having a sharpened distal conical tip 607 sim- 
ilar to those shown in Figs. 1 A through 5C. As shown in 
Fig. 6, the part-off means includes a shaped portion of 
a sharpened semi-hemispherical member 612, which is 
attached to the conical distal tip 607. Alternatively, the 
member 612 may be integral to the cannula 600 and 
may be sharpened along its distal-most edge. As the 
cannula 600 rotates, the part-off means 612 slices at 
least a portion of the tissue from the base of the core, 
weakening or severing its attachment to the main tissue 
mass. Preferably, the part-off means should assist in the 
parting off of the specimen from the main tissue mass, 
but not substantially hinder the tendency of the tissue it 
slices to enter the lumen 610 of the cannula 600. Pref- 
erably, the part-off means 61 2 and the cannula 600 are 
made from stainless steel, a nickel-titanium alloy or oth- 
er hard material. 

[0055] Fig. 7 shows a device 700 for retrieving a bio- 
logical specimen from soft tissue, according to an em- 
bodiment of the present invention. The device 700 in- 
cludes a cannula 704, shown in cross-section. The can- 
nula 704 may include urging means (not shown), such 
as the urging means 102, 202, 302, 402 or 502 shown 
in Figs. 1A through 4B, or a variant or combination of 
the urging means shown in these figures. Moreover, the 
cannula 704 may include the structures shown in Figs. 
5A, 5B and 5C, although these are not shown in Fig. 7 
for clarity. Additionally, the cannula 704 of the device 
700 may also include part-off means, such as shown in 
Fig. 6 at reference numeral 612, although such part-off 
means are also not shown in Fig. 7 for clarity. Inserted 
within the axial lumen 710 of the cannula 704 is a stylet 
720. According to the present invention, the stylet 720 
remains within the lumen 710 until the cannula 704 has 
reached the target lesion site, whereupon it is at least 
partially retracted in the proximal direction. This retrac- 
tion of the stylet 720 may induce a vacuum within the 
lumen 710, further assisting in the collection of the spec- 
imen from the main tissue mass, such as the patient's 
breast. The stylet 720 may be manually retracted or may 
be retracted by a stylet drive unit, not shown. At a pre- 
determined distance from the distal tip 707 of the can- 
nula 704, which will vary according to the application en- 
visaged, is a rotating driven gear 730. The rotating driv- 
en gear 730 imparts the rotational motion to the cannula 
704 when driven by an appropriate offset motor drive 
unit, such as shown in Fig. 8. Preferably, to minimize 
run-out - that is, to insure that the cannula 704 remains 
axially aligned at all times, the driven gear 730 is bonded 
to or molded into the cannula 704. A rotating union con- 
nector 740, best shown in Fig. 8, is coupled to the driven 



gear 730. At the proximal end of the device 700 is a Y- 
shaped adapter 760. The hub 722 of the stylet 720 pro- 
trudes from the proximal end of the adapter 760, to allow 
easy retraction of the stylet 720 from the lumen 710 of 

5 the cannula 704. Between the rotating union connector 
740 and the adapter 760 is a stationary mount 750. A 
seal 780, which may be a rotating valve of the Touhy- 
Borst type, insures that a substantially airtight seal is 
maintained within the lumen 710 when the stylet 720 is 

10 retracted or withdrawn from the lumen 710. Alternately, 
as shown in Fig. 7, the seal 780 may be a latex injection 
site, which automatically seals the distal end of the Y- 
adapter 760 upon retraction or withdrawal of the stylet 
720. Finally, in the illustrative embodiment of Fig. 7, a 

is vacuum means 770, such as a syringe, VACUTAINER® 
or other vacuum inducing device is attached to the non- 
axial branch of the Y-shaped adapter 760. For example, 
if a syringe is employed as the vacuum means 770, re- 
traction of the syringe plunger induces a vacuum within 

20 the lumen 710, thereby facilitating drawing the tissue 
through the lumen 710 for later retrieval. 
[0056] Fig. 8 shows, in simplified schematic form, the 
proximal end of the device of Fig. 7, mated to an offset 
motor drive unit 895. Indeed, the cannula 804 is bonded, 

25 molded with or otherwise attached to the driven gear 
830. Between the driven gear 830 and the stationary 
mount 830 attached to the Y-shaped adapter 860 is the 
rotating union 840. The offset motor drive unit 895 in- 
cludes a driving gear 880 that is in contact with and 

30 drives the driven gear 830. An electric motor 890, pref- 
erably battery operated, rotates the driving gear 880, 
and provides the motive force to the assembly. 
[0057] The cannula 804 may, according to a still fur- 
ther embodiment of the present invention, be made to 

3$ axially oscillate as it is advanced and rotated through 
the soft tissue and/or the target lesion site. It is believed 
that such a reciprocal, or oscillatory motion may help to 
both collect tissue within the lumen 810, as well as to 
advance the cannula 804 through particularly dense tis- 

40 sue, such as fibroids or micro-calcifications within breast 
or other soft tissue. To achieve this oscillatory motion, 
the driving gear 880 of Fig. 8 may be replaced by a drive 
gear with a sinusoidal track, as shown in Fig. 9 at refer- 
ence numeral 885. In this manner, the driving gear 885 

45 will impose a small oscillatory motion upon the cannula 
804. The driving gear 880 and driven gear 830 may be 
replaced by a belt drive, pinch roller arrangement, or 
other suitable oscillatory motion inducing drive means, 
as those of skill will recognize. 

so [0058] The device for collecting biological specimens 
from soft tissue, according to the present invention, may 
readily be adapted for either manual one-handed oper- 
ation or for machine operation, under stereotactic con- 
trol and guidance. 

55 [0059] In use, the cannula 704 of the device 700 of 
Fig. 7 according to the present invention may be insert- 
ed into the breast or other soft tissue with the stylet 720 
fully engaged in the lumen 710. This insures that no tis- 
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sue or cells are inadvertently collected within the lumen 
710 until the target site or lesion is reached. The cannula 
704 is then advanced until the distal conical tip 707 of 
the cannula 704 is near the target site. The motor drive 
unit 895, shown in Fig. 8, is then engaged, driving the 
driven gear 730 and rotating the cannula 704. Alterna- 
tively, the motor drive unit 895 may be engaged at the 
outset, and the cannula 704 may be rotated as it is ad- 
vanced towards the target region. If the device includes 
a driving gear with a sinusoidal track 885 or other means 
for imposing an oscillatory motion upon the cannula 704, 
the cannula 704 will oscillate and rotate as it is advanced 
to and through the lesion. The sharpened conical distal 
tip 707 of the cannula 704 will then rotate and efficiently 
slice through the tissue, which will then readily enter the 
lumen 710. If present, urging means, such as the urging 
means of Figs. 1 A through 5B, will then twist and com- 
press the tissue while it is drawn in the proximal direction 
through the lumen 71 0, optionally assisted by a vacuum 
provided by vacuum means 770. Upon stopping and/or 
reversing the rotation of the cannula 704, the twisted 
and compressed tissue will then untwist and expand 
somewhat, further insuring that the collected tissue 
specimen will remain within the lumen 710. The collect- 
ed specimen may then be collected and/or the cannula 
may be retracted from the soft tissue mass. Although 
the present invention has been disclosed relative to 
breast biopsies, it is to be understood that the devices 
and methods disclosed herein are applicable to other 
soft tissue masses, such as the liver, lungs or thyroid 
gland, for example. 

[0060] While the foregoing detailed description has 
described several embodiments of this invention, it is to 
be understood that the above description is illustrative 
only and not limiting of the disclosed invention. For ex- 
ample, the urging means within the lumen may differ 
from those illustrated in Figs. 1 A through 4B. A number 
of other modifications will no doubt occur to persons of 
skill in this art. All such modifications, however, should 
be deemed to fall within the scope of the present inven- 
tion. Thus, the invention is to be limited only by the 
claims as set forth below. 



Claims 

1. A device to retrieve a specimen from soft tissue, 
comprising: 

a cannula having an axial lumen and a sharp- 
ened distal tip; 

discontinuous tissue urging means extending 
along at least a portion of a length of the axial 
lumen, the tissue urging means urging the 
specimen into and along the axial iumen upon 
rotation of the cannula; and 
drive means for rotating the cannula. 



2. The device of claim 1 , wherein the axial lumen com- 
prises a distal and proximal section, the proximal 
section having a greater diameter than the distal 
section, the tissue urging means extending along at 

5 least a portion of a length of the distal section of the 
axial lumen. 

3. The device of claim 1 , wherein the drive means 
comprises means for axially oscillating the cannula 

10 during rotation thereof. 

4. The device of claim 1 , further comprising a stylet 
adapted to fit within the axial lumen of the cannula 

is 5. The device of claim 1, wherein the discontinuous 
tissue urging means is disposed in a generally spi- 
rally shaped configuration about a circumference of 
the axial lumen. 

20 6. The device of claim 1 , wherein the discontinuous 
tissue urging means includes a plurality of through 
cut slots. 

7. The device of claim I , wherein the discontinuous tis- 
25 sue urging means includes one of discontinuous 
raised features rising from an interior surface of the 
axial lumen and discontinuous spiral threading with- 
in the axial lumen. 

30 8, The device of claim 9, wherein the tissue urging 
means includes spirally wound deformations in both 
an outer surface of the cannula and in the axial lu- 
men thereof. 

35 9. The device of claim 1 , further comprising a part-off 
means attached to the distal tip. 

10. The device of claim 9, wherein the part-off means 
includes a portion of a sharpened semi-hemispher- 

40 ical member fitted to the distal tip. 

11. A device to retrieve a specimen from soft tissue, 
comprising: 

45 a cannula having an axial lumen, the axial lu- 

men including a distal and proximal section, the 
proximal section having a greater diameter 
than the distal section; and 
tissue urging means integral to the cannula and 

so extending along at least a portion of a length of 

the distal section of the axial lumen, the tissue 
urging means urging the biological specimen 
first into the distal section and then into the 
proximal section upon rotation of the cannula. 

55 

12. The device of claim 11, wherein the tissue urging 
means is discontinuous. 
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13. The device of claim 11, wherein the tissue urging 
means is continuous. 

14. The device of claim 11, wherein the tissue urging 
means is disposed in a generally spiral-shaped con- 
figuration about a circumference of the cannula 

15. The device of claim 11, wherein the tissue urging 
means includes a plurality of through cut slots. 

16. The device of claim 11, wherein the tissue urging 
means includes spiral threading of the axial lumen 
of the cannula. 

17. The device of claim 16, wherein a pitch of the spiral 
threading is selected within a range of about 10 to 
about 300 threads per inch. 

18. The device of claim 11, wherein the tissue urging 
means includes a spirally wound raised feature ris- 
ing from a surface of the axial lumen. 

19. The device of claim 11, wherein the tissue urging 
means includes spirally wound deformations in both 
an outer surface of the cannula and in the axial lu- 
men thereof. 

20. Method of making the device of claim 1 9, compris- 
ing the step of applying a localized and radially-di- 
rected force to the outer surface of the cannula in a 
spiral pattern over at least a portion of the length of 
the cannula, thereby simultaneously forming a re- 
cessed spiral pattern on an outer surface of the can- 
nula and a corresponding raised spiral pattern with- 
in the axial lumen. 

21. Method of making the device of claim 1 9, compris- 
ing the step of applying a localized and radially-di- 
rected force to a surface of the axial lumen in a spiral 
pattern over at least a portion of an axial length 
thereof, thereby simultaneously forming a recessed 
spiral pattern within the axial lumen and a corre- 
sponding raised spiral pattern on the outer surface 
of the cannula. 

22. The device of claim 1 1 , further comprising a part-off 
means attached to a distal tip of the distal section. 

23. The device of claim 22, wherein the part-off means 
includes a portion of a sharpened semi-hemispher- 
ical member. 

24. The device of claim 11, further including a stylet 
adapted to fit within the axial lumen. 

25. The device of claim 11 , further comprising: 

an adapter connected to a proximal end of the 



cannula; and 

vacuum means for creating a vacuum within the 
axial lumen, the vacuum means being attached 
to the adapter. 

5 

26. The device of claim 1 1 , further including a motorized 
drive means to selectively rotate the cannula. 

27. The device of claim 26, wherein the drive means 
10 comprises means for axially oscillating the cannula 

upon rotation thereof. 

28. The device of claim 11, wherein a distal tip of the 
distal section is sharpened on an outer diameter of 

is the cannula. 

29. The device of claim 11, wherein a distal tip of the 
distal section is sharpened on an inner diameter of 
the cannula. 

20 

30. A soft tissue biopsy method, comprising the steps 
of: 

advancing a rotating cannula-stylet combina- 
25 tion into a mass of soft tissue, the cannula hav- 

ing a distal center lumen and a proximal center 
lumen aligned with the distal lumen, a diameter 
of the proximal lumen being larger than a diam- 
eter of the distal lumen; 
30 at least partially retracting the stylet when the 

combination is near a target site within the soft 
tissue; 

twisting and compressing the tissue within the 
distal lumen as the tissue progresses through 
35 the distal lumen upon rotation and advance- 

ment of the cannula to and through the target 
site; 

at least partially untwisting and decompressing 
the twisted and compressed tissue as the tis- 
40 sue enters the proximal lumen; and 

collecting the expanded tissue from the proxi- 
mal lumen. 

31 . The method of claim 30, further comprising the step 
45 of at least partially parting-off the twisted tissue prior 

to stopping the rotation of the cannula. 

32. The method of claim 31 , wherein the parting-off step 
includes a step of macerating tissue at a distal tip 

50 of the cannula by stopping the advancement of the 
cannula through the mass of soft tissue while con- 
tinuing the rotation thereof. 

33. The method of claim 30, further comprising the step 
55 of imposing an oscillating axial movement on the 

cannula as the cannula rotates and advances 
through the target site. 
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34. A device to retrieve a specimen from soft tissue, 
comprising: 

a cannula having an axial lumen and a sharp- 
ened distal tip; 5 
tissue urging means extending along at least a 
portion of a length of the axial lumen, the tissue 
urging means urging the specimen into and 
along the axial lumen upon rotation of the can- 
nula; io 
drive means for rotating the cannula; and 
part-off means attached to the distal tip, the 
part-off means including a portion of a sharp- 
ened semi-hemispherical member. 
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(54) Fine needle and core biopsy devices 

(57) A device to retrieve a specimen from soft tissue 
includes a cannula having an axial lumen, a sharpened 
distal tip and at least one tissue urging feature extending 
along at least a portion of the length of the cannula. As 
the cannula rotates, the tissue urging feature urges the 
specimen into the lumen. A vacuum may be used to as- 
sist in drawing the specimen into the lumen. The tissue 
urging feature may be continuous or discontinuous, 
such as a spiral thread within the lumen of the cannula, 
spirally wound raised features or a combination of raised 
and recessed features. The lumen may include a prox- 
imal section having a larger diameter than a distal sec- 
tion thereof. A soft tissue biopsy method includes a step 



of advancing a rotating cannula-stylet combination into 
a mass of soft tissue, the cannula having a distal center 
lumen and a proximal center lumen aligned with the dis- 
tal lumen, the proximal lumen having a larger diameter 
than the diameter of the distal lumen. The stylet is at 
least partially retracted when the combination is near the 
target site within the soft tissue. The tissue within the 
distal lumen is then twisted and compressed as the tis- 
sue progresses therethrough as the cannula rotates and 
advances to and through the target site. The twisted and 
compressed tissue is thereafter at least partially untwist- 
ed and decompressed as it enters the proximal lumen. 
The tissue is then collected from the proximal lumen. 
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